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PRINCIPAL AND TEACHER BELIEFS ABOUT ONLINE LEARNING 

TECHNOLOGIES 

 

 Abdulmajeed Alghamdi 
Griffith University, Brisbane, Australia 

Sarah Prestridge  
Griffith University, Brisbane, Australia 

 

Abstract 

This paper explores the link between principalsô and teachersô pedagogical beliefs regarding 

the benefits of integrating online learning technologies into language teaching and learning 

contexts. Principals who have the leadership ability to carry out the pedagogical requirements 

for technological change in teaching and learning approaches can direct the use of technology 

to enhance the school learning environment (Baylor & Ritchie, 2002; Ertmer & Ottenbreit-

Leftwich, 2010). The paper reports on the initial phase of data collection for a PhD thesis at 

an Australian University. Two surveys were developed and conducted for this study to 

determine principalsô and teachersô existing pedagogical beliefs regarding online learning 

technologies. The participants included 67 principals and 82 Arabic language teachers across 

33 secondary schools in Saudi Arabia. The results show a strong alignment between principal 

and teacher beliefs in that both indicate positive constructivist beliefs, particularly regarding 

the ability of online learning technologies to improve teachersô and studentsô research skills, 

promote studentsô learning both inside and outside school and convert teacher-centred 

teaching approaches to student-centred teaching approaches. The study also shows that 

principalsô beliefs were consistently stronger than teachersô beliefs.  

 

INTRODUCTION 

Online learning technologies are at the forefront of recent advanced educational technologies (Heirdsfield, 

Davis, Lennox, Walker, & Zhang, 2007). In this study, the use of online learning technologies refers to 

the use of the Internet and other types of information communication technology (ICT) to assist teaching 

in the classroom and to enhance and facilitate student learning. Examples include the use of online 

communication tools (e.g. email, thread discussions, instant messengers and text messages), digital 

resources (e.g. online dictionaries, YouTube videos, e-books and online literature libraries), oral/written 

presentations, audio recordings, social networking (e.g. Facebook and Twitter), Web 2.0 tools (e.g. wikis 

and blogs) and online learning management systems (e.g. Blackboard and Moodle). The use of online 

technology tools such as these has become a significant component of pedagogy in many parts of the 

world (Suanpang & Petocz, 2006). Educators and parents now consider integrating online technologies 

into classroom teaching and learning activities as an effective and essential part of providing high-quality 

education and increasing opportunities for lifelong learning (Heirdsfield, Walker, Tambyah, & Beutel, 

2011). In comparison with traditional learning or non-technology use, teaching through online 

technologies has several advantages, particularly in allowing for ñlearning anytime and anywhereò 

(Peerapat, 2010). Classroom teaching and learning can be effective when online technologies are used as 

interactive learning tools that support student-centred education and knowledge construction, allowing 

students to obtain disciplinary knowledge while accommodating their personal learning preferences (Tu, 

2005). 

 

In the last decade, a number of studies in the United States, the United Kingdom and Australia have been 

conducted regarding the use of online learning technologies (Jones, 2008; Kennedy, Judd, Churchward, 

Gray, & Krause, 2008; Kvavik & Caruso, 2009; Lenhart, Madden, Smith, & Macgill, 2009). In Saudi 
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Arabia, the government has allocated a large portion of its recent national budget to the development of 

public education. Attempts are currently being made to encourage teachers in Saudi public education to 

use online learning technologies as an integral part of traditional education; this method is being applied 

in some schools located in major cities (Hamed, 2012). In spite of these significant endeavours, using 

technology in the classroom remains a big challenge for teachers because they have to learn how to use 

technology, know how to identify and cope with the strengths and weaknesses of technology and select 

the most appropriate form of technology for lesson activities (Al -Abdullatif, 2012). Online learning 

technology implementation implies changes to the planning and delivery of lessons and, subsequently, a 

change in teaching approaches. It also involves changes in the student assessment processes. Rather than 

merely passing on knowledge, teachers are facilitators who show students how to use technology and 

engage in a more self-directed learning process (Guri-Rosenblit, 2005). Therefore, the need for this study 

stems from the potential usefulness of exploring the beliefs of principals and teachers about teaching 

through online learning technologies and examining to what extent their beliefs can affect classroom 

practices of online pedagogical approaches in Saudi Arabia. This study may also contribute to developing 

research-based understanding of the actual experiences and beliefs of principals and teachers as they 

manage the teaching and learning processes at their schools.  

 

The research literature on how teachers effectively apply online learning technologies has primarily 

catalogued the availability and considerable increase in technology and online pedagogical approaches in 

higher education institutions (Bowen, Chingos, Lack, & Nygren, 2014). The majority of research has been 

conducted at the higher education level, focusing on the use of learning management systems, particularly 

in areas such as faculty participation (Maguire, 2005), involvement, adaptation (Baran, 2011; King, 2002), 

satisfaction (Bolliger & Wasilik, 2009), perception about the value and effectiveness of online learning 

implementation (Al -Abdullatif, 2012; Ulmer, Watson, & Derby, 2007) and approaches to teaching 

postgraduate online distance courses (Gonzalez, 2009). There is less research on the extent of the use of 

online pedagogical approaches as an integral part of public school education. 

 

An organisationôs leadership beliefs can shape the use of online learning technologies and affect the 

willingness of college faculty members to teach using online technology (Harrison, 2011). A survey by 

Mitchell and Geva-May (2009) indicated that online technology implementation can be affected by the 

administrationôs attitude. This is because the majority of administrators are inclined to encourage staff to 

teach using online technologies to enhance student learning. Therefore, a study linking principalsô beliefs 

and teachersô beliefs may be able to identify the convictions influencing the role and application of online 

learning technologies in educational processes.  

 

While the study of teachersô beliefs is in itself important, it is more significant to identify a connection 

between principalsô and teachersô beliefs and their impact on classroom practices, whether positive or 

negative. In addition, there is a lack of research in Saudi literature on the relationship between principalsô 

beliefs and teachersô beliefs about the benefits of integrating online technologies into language teaching 

and learning contexts. The current study seeks to fill this gap. Particularly, it seeks to explore (1) 

principalsô and teachersô beliefs regarding the benefits of online technology integration and (2) how 

teachersô beliefs regarding online technologies relate to principalsô beliefs.    

LITERATURE REVIEW 

Online Technology Use and Constructivism 

The literature seems to be in agreement that teaching in integrated online learning environments differs 

from traditional or non-technology classroom teaching and, as such, requires the development of its own 

pedagogies (Kreber & Kanuka, 2006). Kenny (2003) and Porter (2004) demonstrated that implementing 

online learning systems was likely to be most effective when used in conjunction with other face-to-face 

pedagogical approaches. Collaborative learning techniques, long-term problem-based exploration and 

greater use of online learning environments are the key features of pedagogical approaches in online 

environments (Lim, Hung, Wong, & Hu, 2004). These approaches represent the constructivist view of 
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learning and teaching. The constructivist approach gives the learner an active role in meaning and 

knowledge construction; students can create knowledge, hypothesise, inquire, investigate, imagine and 

invent, rather than passively receive knowledge from the teacher. 

 

Johnson and Aragon (2003) pointed out the importance of associating learning theories with a new 

philosophy of teaching and learning in online learning environments. There is a close relationship between 

technologies and constructivism; various benefits can be obtained from this relationship, such as 

encouraging both teacher and student to search through digital resources and encouraging them to read 

more to build their knowledge (Gilakjani, Leong, & Ismail, 2013). Constructivism is based on the 

perspective that ñstudents construct their meaning during learning based on their experiences and through 

a social negotiation of that meaning during the learning processò (Davidson-Shivers & Rasmussen, 2006, 

p. 45). This learner-centred approach focuses on encouraging ongoing interaction between students and 

actively engages them in constructing their own learning. Although constructivism is considered a form 

of cognitive theory, it differs from cognitivism in two ways: it focuses on learners constructing their 

knowledge and depends on social settings in the teaching process (Davidson-Shivers & Rasmussen, 

2006). In the context of online technology use, constructivism is employed in teaching when teachers 

encourage students to become active constructors of their own knowledge within the context of 

experience.  

 

Constructivism has generated a number of teaching approaches based on the following principles: (a) 

active learning by encouraging students to participate in learning activities, (b) learning through 

opportunities to search for information and experiment and (c) scaffolded learning and collaborative 

learning (Harasim, 2012). Online collaborative learning groups informed by constructivist theory can be 

an appropriate pedagogical approach for some features of online technologies, including online seminars, 

discussions and group assignments that require students to work together. In collaborative theory and 

pedagogy, the teacherôs role is to involve students in the language and activities associated with building 

discipline as well as the language and processes of the knowledge community. The teacher is also 

responsible for establishing the processes of discussion and the problem to be discussed, providing 

students with feedback or analytical terms that lead them to discuss and understand the topic deeply, and 

supporting students to reach a level of intellectual convergence and come to a position on the topic or a 

resolution of the problem(Coll, Rochera, & de Gispert, 2014).  

 

Benefits of Online Technology Use 

The benefits of online technologies can have a significant impact on classroom teaching and learning. 

Jones (2004) wrote a report on the results of BECTAôs online survey of 170 participantsô perceptions on 

the barriers to ICT use in education. The report identified the lack of perceived benefits of ICT use as one 

of the obstacles to implementing ICT in the teaching and learning process. Research exploring the impact 

of online learning has identified several benefits that could overcome some shortcomings of traditional or 

non-technology classroom teaching and some learning barriers. One of these benefits is providing students 

with a creative learning experience and removing the limitations of time and place (Alaugab, 2007) to 

support classroom-learning activities. This could be achieved by enabling students to broaden their 

knowledge and experience outside of school using available online resources, taking into account their 

desired learning styles (Gail & Terry, 2011).  

 

Mason and Rennie (2008) identified additional benefits of the use of online learning technology such as 

social media in the classroom. They found that the use of online technologies enabled students to 

participate, think, contribute and become active in their learning. In addition, using online learning 

technologies in the classroom allows the teacher not only to incorporate multimedia but also to share 

information quickly and easily, providing a collaborative learning environment where students can 

communicate at any time. Other benefits of online technology use are related to facilitating self-directed 

learning, problem-solving skills, higher-thinking skills and research skills for students, along with 

collaborative feedback from other students and the teacher in learner-centred environments (Seok, 2008).  
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The use of online learning technologies places high expectations on students, since they are able to 

monitor the quality of their responses in online activities until they are confident enough to submit them 

to their teacher. They have more time to think before answering questions, and they can do more research 

and review materials before submitting or discussing their work with their classmates. Online learning 

technologies can help students keep up with their classmates and discuss lessons they do not understand 

in the classroom. They can also ask questions via email or e-learning communication features 

(Trangratapit, 2010).  

 

Finally, Hsieh and Dwyer (2009) concluded that using various learning styles and approaches increases 

student achievement, self-esteem and self-confidence. Online technologies provide an opportunity for 

communication between the teacher and students, as well as among students, about the lesson content. 

They communicate either in real time (synchronous) using teleconferences or in chat sessions with no 

preset times (asynchronous), which allows students to participate in class at their preferred times (e.g. 

through email and online discussion forums).  

 

Principalsô and Teachersô Beliefs  

Since beliefs are thought to influence and shape classroom practices (Ertmer & Ottenbreit-Leftwich, 2010; 

Prestridge, 2012a), it is important to identify the beliefs of teachers and principals of the school 

community. A principal can play a critical role in facilitating teacher change when he/she believes in the 

significance of supporting teachers and giving them an opportunity to try new technological approaches 

to effectively implement modern educational technologies in the classroom (Somekh, 2008). The school 

leadership should create change-oriented environments supporting experimentation and innovation, as 

well as include teachers in the decision-making process (Sociocultural, Reio, & Lasky, 2007). 

 

School principals who have the leadership ability to initiate and carry out the pedagogical requirements 

of technological change in teaching and learning approaches can also direct the use of technology to 

enhance the school learning environment (Baylor & Ritchie, 2002; Ertmer & Ottenbreit-Leftwich, 2010). 

Facilitating technology use in classrooms, having a plan, articulating the vision, sharing leadership and 

rewarding teachers as they strive to integrate technology are significant indicators that may affect 

teachersô classroom practices (Baylor & Ritchie, 2002).  

 

However, a misalignment between principalsô and teachersô beliefs about online technology use is likely 

when principals ignore teachersô beliefs or when principalsô beliefs are incongruent with teachersô beliefs. 

Haney, Lumpe and Czerniak (2003) stated that teachers with a constructivist philosophy regarding 

effective classroom teaching and learning may be impeded by school community members who hold 

views that are incongruent with their own beliefs. Therefore, the belief structures of both principals and 

teachers must be investigated to guide extant efforts in online technology integration.  

 

METHODOLOGY 

Research Context 

This paper reports the results of the first stage of a PhD research project at an Australian university. This 

project aims to explore the beliefs of Saudi school principals and teachers about teaching in online learning 

environments. It will also examine the connection between the beliefs of principals and teachers. 

Secondary school principals and teachers of Arabic-language literature were selected to participate in this 

study for two reasons. First, the current project of the Saudi Ministry of Education pertaining to integrating 

online learning technologies into Saudi Arabian public education focuses more on secondary schools, and 

some secondary classrooms now have access to the Internet. Second, Arabic literature was selected 

because the impact of the teachersô beliefs on classroom instruction has been noted in other disciplinary 

fields such as math and science, yet little research has been conducted to identify a similar link to teachersô 

classroom use of online learning technologies. The teaching of Arabic literature in Saudi schools focuses 

on literary arts such as articles, novels, poetry and plays from both classical and contemporary literature. 
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The Ministry of Education has encouraged teachers to use the following teaching methods: discussion, 

role-playing exercises and collaborative learning and research, along with integrating online technologies 

into classroom practice (Ministry of Education, 2005). Each school is provided with two teacher 

guidelines (Developing Teaching Strategies, Teach Me How To Learn), which cover all those teaching 

methods. In grade ten, which this study will focus on, the contents of Arabic literature include the nature 

of Arabic literature, types of literature, eras of literature, textual analysis of literature and examples of 

literary arts.  

 

Like most countries, the approach for teaching the Arabic language in Saudi secondary schools is face to 

face and requires that students attend classes. In Saudi Arabia, online technologies in secondary schools 

are an integral part of classroom activities. Classrooms have Internet access, interactive whiteboards, 

smartphones, e-readers and laptops that provide an opportunity for students to use online communication 

tools and digital resources. Arabic teachers in secondary schools have approximately 24 Arabic language 

classes including Arabic grammar, Arabic literature and rhetoric. Each secondary school has one or more 

principals who are responsible for managing all school issues concerning teaching and learning.  

 

Research Design 

A survey of principalsô beliefs and a survey of teachersô beliefs regarding online learning technologies 

were used for gathering data. This study analysed the survey results to explore what participants believe 

about teaching in an online learning environment. It also examined the connection between principalsô 

and teachersô beliefs. There were nine closed questions on principalsô and teachersô beliefs about the 

benefits of integrating online technologies into the process of language teaching and learning in secondary 

classrooms. Respondents were asked to indicate their agreement with the statements on a 5-point Likert-

type scale (where 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree). 

 

The survey was constructed based on previous studies conducted by Alaugab (2007), Al -Abdullatif 

(2012), Baran (2011), Harrison (2011) and Prestridge (2012b). It was also validated and tested through a 

pilot study to ensure its validity and reliability in the context of language teaching and learning. The 

survey instrument (items 1ï9) had high reliability, with a Cronbachôs alpha of 0.832. Descriptive statistics 

were used to present the data on the value of online learning integration. 

 

Procedure 

Schools were selected to identify any difficulties they might encounter during the data collection stage. 

An invitation to attend a group information session for this research project was distributed by the 

Department of Education in Jeddah to each of the selected schools. A total of 33 schools across eight 

districts were chosen to participate. 

 

Participation in the survey was voluntary. The researcher conducted eight group information sessions for 

each of the eight school districts. At each information session, the researcher provided participants with 

a written and verbal description of the research project and explained the purpose of the proposed surveys. 

The researcher distributed information sheets along with the surveys to all participants in each information 

session. The survey took approximately 20ï25 minutes to complete. 

 

The survey was conducted on a sample of 67 principals and 82 teachers. The principal survey included 

questions on background and demographic information, followed by questions about the benefits of using 

online learning technologies, technical competence for online technology integration and teaching 

practices with online learning technologies, focusing on the teachersô use of online pedagogical 

approaches in class. The teacher survey provided descriptions of the participantsô demographic 

information and general insights into teachersô beliefs regarding the benefits of teaching in online learning 

environments, their confidence levels with respect to teaching students through online learning 

technologies, their personal technical competencies and their classroom practices of online pedagogical 

approaches. 
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Survey data were analysed using the Statistical Package for the Social Sciences (SPSS). A descriptive 

statistical analysis of the responses, including frequency distributions, percentages, means and standard 

deviations, was performed for each statement of the questionnaire and for the overall responses. All the 

participants in this study were native Arabic speakers. Therefore, to ensure the validity of the surveys, the 

principal and teacher survey were translated into Arabic by an authorised translation centre in Saudi 

Arabia. Furthermore, to ensure validity, the study used a random probability sample and collected data 

from various secondary school principals and teachers to effectively examine variations in principalsô and 

teachersô beliefs. Cohen, Manion and Morrison (2011) stated that a random probability sample is one of 

the best methods for selecting a research sample because it has less risk of bias compared with a non-

probability sample. Moreover, to ensure validity, the principal survey and teacher survey were evaluated 

by a community of researchers and interested and informed individuals. 

 

RESULTS AND DISCUSSION 

This paper analyses the connection between the beliefs of Saudi secondary school principals and teachers 

regarding the advantages of using online learning technologies. In general, principals and teachers had 

positive beliefs regarding online technology use in classroom teaching and learning. All statements 

achieved agreement levels of no less than 78.6%. Additionally, the principalsô ratings were higher than 

the teachersô ratings for each belief statement, as shown by the high mean scores for principalsô beliefs 

(Table 1). 

 

  



Page 7 of 415 

Table 1. Principalsô and Teachersô Beliefs (N = 149) 
 

Belief statements: 

I believe that using online learning 

technologies 

Participant Mean Standard 

Deviation 

% of 

Mean 

Response 

1. accommodates studentsȭ 
personal learning preferences. 
 

Principal 4.37 0.573 87.45%  Agree 
 Teacher 4.26 0.644 85.2% Agree 
 
 
 
 
 

2. promotes studentsȭ learning 

both inside and outside school. 

Principal 4.63 0.517 92.6% Strongly 

Agree 

Teacher 4.48 0.633 89.6% Agree 

3. converts teacher-centred 

teaching approaches to student-

centred teaching approaches. 

Principal 4.46 0.611 89.2% Agree 

Teacher 4.32 0.799 86.4% Agree 

4. maintains high expectations of 

students. 

Principal 3.99 0.728 79.8% Agree 
Teacher 3.93 0.828 78.6% Agree 

5. is more effective than non-

online technology-based or non-

technology-based classroom 

learning. 

Principal 4.16 0.914 83.2% Agree 
Teacher 4.01 0.975 80.2% Agree 

6. improves the research skills of 

teachers and students. 

Principal 4.63 0.517 92.6% Strongly 

Agree Teacher 4.61 0.583 92.2% Strongly 

Agree 7. enhances collaboration among 

students. 

Principal 4.40 0.780 88.0% Agree 
Teacher 4.09 0.958 81.8% Agree 

8. improves studentsȭ learning 

achievements. 

Principal 4.24 0.818 84.8% Agree 
Teacher 4.28 0.742 85.6% Agree 

9. helps organise student learning. Principal 4.27 0.790 85.4% Agree 
Teacher 4.11 0.737 82.2% Agree 

Grand Mean 

Principal 4.3499 0.449 87.0% Agree 

Teacher 4.2304 0.515 84.6% Agree 

All 4.2841 0.489 85.7% Agree 

Criteria for data analysis: 4.50ï5 = Strongly agree; 3.50ï4.49 = Agree; 2.50ï3.49 = Neutral; 1.50ï2.49 = 

Disagree; 1ï1.49 = Strongly disagree. 

The results reveal that the overall belief of principals about integrating online learning technologies into 

classroom-based language teaching and learning is positive (M = 4.35, SD = 0.449). Principals strongly 

agreed with three statements. The first statement was ñusing online learning technologies promotes 

studentsô learning both inside and outside schoolò (M = 4.63, SD = 0.517). Approximately 92.6% of the 

principals strongly agreed with this statement. ñUsing online learning technologies improves the research 

skills of teachers and studentsò (M = 4.63, SD = 0.517) was the second strongly agreed upon statement 

among principals. The third statement was ñusing online learning technologies converts teacher-centred 

teaching approaches to student-centred teaching approachesò. Approximately 89.2% of principals agreed 

with this statement. These three strongly held beliefs support constructivist beliefs that focus on meeting 

studentsô needs and helping them become independent learners. The least agreed upon statement among 

principals was ñusing online learning technologies maintains high expectations of studentsò. 

 

The overall belief of teachers about the value of integrating online learning technologies in classroom-

based language teaching and learning is also positive (M = 4.23, SD = 0.515). The first strong belief 

indicated by the teachers was that ñusing online learning technologies improves the research skills of 

teachers and studentsò (M = 4.61, SD = 0.583). Approximately 92.2% of teachers strongly agreed with 

this statement. The second strongest belief shown by the teachers was that ñusing online learning 
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technologies promotes studentsô learning both inside and outside schoolò (M = 4.48, SD = 0.633). A large 

percentage of teachers agreed that online learning technologies convert teacher-centred teaching 

approaches to student-centred teaching approaches. The three most strongly held beliefs among the 

teachers were the same as those of the principals, which supported constructivist beliefs. The least agreed 

upon statement among teachers was ñusing online learning technologies maintains high expectations of 

studentsò (M = 3.93, SD = 0.828). 

 

The results shown in Table 1 indicate that teachersô beliefs were consistent with principalsô beliefs. Both 

principals and teachers indicated positivist views regarding integrating online learning technologies into 

the classroom teaching and learning process. Both groups held constructivist pedagogical beliefs that 

online learning technologies improve the research skills of teachers and students and promote studentsô 

learning both inside and outside school. Both principals and teachers agreed that online learning 

technologies convert teacher-centred teaching approaches to student-centred teaching approaches. This 

supports the findings of Gilakjani et al. (2013), who emphasised the close relationship between technology 

use and constructivism, in which students are encouraged to build their knowledge using digital resources. 

This finding also concurs with those of Al -shehri (2012) and Peerapat (2010), who argued that teaching 

through online technologies provides students with meaningful opportunities to learn inside and outside 

the classroom. 

 

The study highlights the important link between principalsô and teachersô beliefs about the advantages of 

online technology in teaching and learning. It is therefore significant to take into consideration the 

principalsô views and involve them in the process of integrating online learning technologies into 

classroom teaching and learning. In addition, principalsô beliefs regarding the benefits of integrating 

online learning technologies significantly impacted on teachersô beliefs and may also influence the online 

pedagogical practices of teachers in the classroom.  

CONCLUSIONS AND IMPLICATIONS 

The current study is significant for several reasons. First, it explored the beliefs of a group of 67 principals 

and 82 teachers of the Arabic language. The number of participants provided a snapshot of what principals 

and teachers think, know and believe when they integrate online technologies into the teaching and 

learning process. It is interesting to note that the three most strongly agreed upon statements (using online 

learning technologies improves research skills, promotes studentsô learning inside and outside school and 

converts teacher-centred teaching approaches to student-centred teaching approaches) among principals 

and teachers are related to constructivist pedagogical beliefs. Tamar and Rivka (2007) stated that such 

constructivist beliefs can meet studentsô needs and help students become independent learners. 

 
Second, the study offers a significant contribution to the exploration of teachersô beliefs. The study found 

that teachersô beliefs are consistent with principalsô beliefs about the benefits of integrating online 

technologies in the context of language teaching and learning. The theoretical significance is that 

principalsô beliefs regarding the benefits of integrating online learning technologies significantly 

impacted on teachersô beliefs and may also affect the online pedagogical practices of teachers in the 

classroom. This supports the findings of Baylor and Ritchie (2002), who suggested that technology may 

be more widely valued and integrated in the classroom if teachers believe that the administrators value 

and promote the use of technology.  

 

Finally, belief identification encourages principals to reflect on their own views and construct their views 

with teachers. Additionally, the study shows that principals held stronger beliefs than teachers did. This 

may indicate that principals are the active decision makers. Therefore, principals who are strongly 

interested in online technologies may reinforce the importance of integrating online technologies in 

teaching and learning, thereby directing and influencing its use by teachers in the classroom. 
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INSTRUCTIONAL WRITING STRATEGIES USING  
TEXT-TO-SPEECH TECHNOLOGY 

 
Elizabeth Andrew and Trudy Sweeney 

 Flinders University, South Australia 

This paper describes an ethnographical case study about how one primary school teacher 

integrated text-to-speech technology into her instructional writing strategies to develop 

studentsô knowledge-telling revision procedures. The text-to-speech technology enabled the 

teacher to personalise writing instruction by providing novice and more experienced writers 

with similar writing instruction but with differentiated writing goals. The findings suggest that 

text-to-speech technology is valuable for developing studentsô understanding about the 

relationship between the author and the reader by enabling them to review what they have 

written as a cognitive tool to help them revise the meaning and mechanics of their texts. The 

use of text-to-speech technology for collaborative class writing activities served to de-privatise 

the writing process for response by a larger audience. 

 
All students need to learn to write to communicate meaningfully in todayôs world. The Program for 

International Student Assessment (PISA) claims that students will need to analyse, reason and 

communicate their ideas effectively (OECD, 2011). School pedagogical environments are a major 

influence on shaping national efforts to ñhelp students to learn better, teachers to teach better, and school 

systems to become more effectiveò (p.4). In 2008, the Melbourne Declaration on Educational Goals for 

Young Australians, a framework for Australian schooling recognised Information Communication 

Technology (ICT) as a foundation for success in all learning areas and for further learning and adult life 

(Ministerial Council on Education Employment Training and Youth Affairs, 2008). The opportunities that 

technology may provide for educational reform is not going un-noticed by the governments, school 

authorities and classroom teachers. 

 

Teachers are experimenting with new and different modes of learning with technologies as they strive to 

support students to develop their writing skills. However, writing with the use of technology does not 

guarantee that students develop the necessary knowledge and skills to create meaningful texts. There is 

debate about how technology can impact positively on studentsô writing through changing approaches to 

teaching practice, the use of word processors, effective instructional practices, computer meditated 

communication and with the use of technological tools to create shared knowledge through collaborative 

social practices (Akbiyik & Seferoĵlu, 2012; Hakkarainen, 2009; Morphy & Graham, 2012; Peterson-

Karlan, 2011; Turner, 2011). 

 

This paper investigates how Stephanie (pseudonym), a teacher in the study, designed instructional 

approaches using text-to-speech technology within personal and collaborative writing environments, 

using the process approach to writing to develop her studentsô writing goals. Stephanie was in her first 

year of teaching and at the time of the research, she was teaching a composite class of Year 4 and 5 

students. She believed she was a competent user of technology, using technology daily for classroom 

management processes, to access information and to support her teaching. 

 

Writing to communicate with technology challenged Stephanie to think differently about her current 

teaching practice and what it meant for her students to be literate. She had been using technology in her 

writing classroom as a typing tool or for students to publish their written texts. One of the challenges for 

Stephanie and the implications of the changes in computer technology, is the audiences that students write 

for have changed. Written communication is changing in the world and Stephanie understood that she 

needed to think about this from a teaching point of view if she wanted her students to become authors for 

global audiences. If her students were to use technology in their writing so they could communicate 

effectively, then they needed to know about technology and have a different set of writing skills. 
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Literature Review 

A review of the literature suggests that technology can transform and deepen studentsô writing experiences 

influence teachersô pedagogy and classroom instruction. There are five main components to consider 

when investigating the role of technology in instructional writing strategies. Each of these five 

components will now be briefly discussed. 

 

Teaching Reading and Writing to Enhance Literacy Learning. When reading and writing are taught 

together studentôs literacy learning can be enhanced (Vygotsky, 1978b), studentôs comprehension skills 

can be developed, and students are enabled to become more critical thinkers (Vygotsky, 1978a). 

Researchers suggest that communicating meaningfully through writing can be a collaborative process 

between the writer and the reader (Stahl & Hesse, 2006; Vass, Littleton, Miell, & Jones, 2008; Vygotsky, 

1978a). Shanahan (1998) recommends that instructional principles can be used to promote the relationship 

between reading and writing and that teachers should make the reading and writing connections explicit 

to students. 

 

Researchers have shown that there are similar cognitive processes between reading and writing that enable 

students to develop their literacy skills (Hattie & Yates, 2014) . The remodelled cognitive process theory 

approach to writing by Hayes (2012) provides a means for teachers to focus on the thinking processes 

between good and poor writers within the different writing process activities. This especially includes the 

monitoring and revising of texts (Graham & Perin, 2007; Peterson-Karlan, 2011). Teachers who have 

awareness for how writing concepts can inform their practice, may then design effective scaffolded 

learning experiences for students (Bereiter, 1994). 

 

Using Technology for Writing. The impact of using computers for writing has shown positive outcomes 

on student learning (Akbiyik & Seferoĵlu, 2012; Morphy & Graham, 2012; Riley & Aęhlberg, 2004; 

Turner, 2011). This includes commercially produced software and freeware, which is used by teachers 

today to individualise classroom instruction (Abell & Lewis, 2005; Brunelle & Bruce, 2002; Lange, 

McPhillips, Mulhern, & Wylie, 2006; Lovell & Phillips, 2009). However, the creators of writing software 

programs do not generally consider the potential of emerging technologies as a means to promote writing 

for communicating in todayôs world (Vojak, Kline, Cope, McCarthey, & Kalantzis, 2011). Read&Write 

GoldÊ is a literacy based software (TextHelp Systems Ltd, 2012) which is an exception, as the creators 

of this program did consider how the technology can promote the learning to write process. The different 

technological tools within the software can be personally customised in the learning environment and 

used as cognitive tools. 

 

While software creators suggest how teachers can best use their products, teachers themselves possess 

deep content knowledge about their subject domain and the pedagogical strategies effective for exploiting 

the interactions with the features of technology. Researchers suggest that the creators of many programs 

promote outcomes that may reinforce traditional classroom practices or testing outcomes (Al -Alaoui et 

al., 2008; Brunelle & Bruce, 2002; Englert, Wu, & Zhao, 2005; Garrison, 2009; Silió & Barbetta, 2010). 

 

Learning Theories. Researchers have reported on how teachers can use knowledge about learning 

theories and cognitive load theory to develop instructions (Hattie & Yates, 2014; Hollender, Hofmann, 

Deneke, & Schnitz, 2010; Kirschner, Ayres, & Chandler, 2011; Roblyer, 2004; Sweller, Ayres, & 

Kalyuga, 2011). Findings have shown that effective teaching practices are based on the principles of 

learning theories and the human cognitive information processing system. Pressley, Mohan, Raphael, and 

Fingeret (2007) described that success in writing instruction is dependent on how teachers enable students 

to use technology effectively within the writing process. 

 

Text-to-speech as an Instructional Tool. The functionality of text-to-speech as a technological 

instructional tool has been found to be beneficial for individual students to achieve writing autonomy, to 

sustain improvement in their literacy skills and the revision of their texts (Englert et al., 2005; Garrison, 

2009; Lange et al., 2006; Silió & Barbetta, 2010). The knowledge-telling model of writing typically 

adopted by primary school students as novice writers engage in reflective or revision processes, can help 
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teachers to understand how technology can be used to enhance studentsô writing skills (Scardamalia, 

Bereiter, & Steinbach, 1984).  

 

Hayes (2012) differentiated the knowledge-telling model three ways: the flexible-focus model, fixed-topic 

model, and topic-elaboration model. He proposes that if teachers have knowledge of these three 

knowledge-telling strategies, they can differentiate student learning by implementing specific 

instructional procedures for individual students. There is a gap in the literature about how text-to-speech 

can be used as a technological and cognitive tool to support students to reflect on the ways in which 

experienced writers and readers backtrack over their texts as they read and write to plan, write and revise 

their work. 

 

Teacher Knowledge about Technology Integration. The technological pedagogical content knowledge 

(TPACK) Framework is a valuable conceptual lens for exploring the knowledge that teachers need to 

integrate technology into classroom learning (Mishra & Koehler, 2011; Wetzel & Marshall, 2011-2012). 

It is argued that teachers need to focus on effective technology integration as it relates to teachersô 

knowledge of the relationship between technology, pedagogy and content knowledge (Hofer & Swan, 

2008). The SAMR Model provides an additional conceptual lens to reflect on how teachers use technology 

to design learning activities for students (Kervin & Mantei, 2009; Puentedura, 2008). The model can be 

used to guide teachers to consider four different levels of technology adoption from basic substitution, to 

augmentation through added functional improvement, to the transformation and redesign of learning 

activities where technology facilitates the creation of new tasks previously inconceivable. The TPACK 

Framework and SAMR Model have been widely used in research about the integration of technology. 

This research does not appear to have included the role of technology in instructional strategies to develop 

primary school studentsô narrative writing.  

Methodology 

This study formed part of a larger PhD research project involving eight teacher participants across four 

primary schools. This paper describes the case study of Stephanie based on research conducted in her 

classroom during a twenty-week teaching time-frame in 2012. The school promoted a flexible learning 

approach to education with a focus on Learning Technologies and Science. 

 

An ethnographic approach enabled the researcher to act as a participant of inquiry in the research 

(Creswell, 2012b; Denzin & Lincoln, 2005; Fetterman, 2010) to explore ways of describing and 

interpreting what was happening in the classroom when technology was being used (Fetterman, 2010; 

Freebody, 2003). Specifically, the ethnographical conceptual framework of Fetterman (2010) guided the 

selection of the multiple data collection tools used for analysing and interpreting teacher practice 

(Creswell, 2012a; Freebody, 2003; Yin, 2009). The data tools included a teacher and student survey for 

each participant, twice weekly field work observations, audio recordings of classroom workshops, the 

collection of student writing samples, informal interviews, observations of a whole school staff meeting, 

observations of the schoolôs Learning Design Writing Team (LDWT) meetings, teacher interviews, 

documentation collection and informal reflective feedback by the research participants.  

 

Stephanie was encouraged to aim for 10 separate writing samples from each student, to be completed over 

the twenty-week period of the study using the Read&Write GoldÊ software. Students were to use 

computers to write their narratives within a minimum of two, forty-five minute lessons each week. 

Stephanie identified her own weekly narrative topics. The study focused on identifying patterns of 

technology use during the writing process and collecting data on how Stephanie integrated technology 

into the design of student learning activities. 

 

The data was validated through the creation of a categorised case study database. Cross analysis and 

pattern mapping processes facilitated the converging of data through the development of matrices, 

theoretical modelling and crystallization procedures. This provided a means to develop new insights and 

identify the emerging themes. A matrix aligned to the Hayes (2012) writing process model was designed 
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to map and record the content, pedagogical and technological themes that emerged through a cross 

analysis of data related to the case study of Stephanie. The findings were interpreted through the 

theoretical construct of the Hayes (2012) writing model, the TPACK Framework and SAMR Model. 

Stephanie explained how the use of technology in her writing classroom had made learning to write a 

more communal and shared process: 
 

I think your immediate head set is when kids are working on their own with their own story, 

that, thatôs how it stays. That it is a personal relationship that theyôve got with it and I think 

that through group editing weôve de-privatised that é and opened it upò (Stephanie final 

interview, 2012). 

 
During the study, Stephanie explained that she had redefined her teaching practices using a combination 

of exploratory, explicit and collaborative practices. She used exploratory practices to understand the text-

to-speech preference settings and how to use the functionality of text-to-speech as a comprehension tool. 

Students were encouraged to play with the preference settings of speak by sentence, continuous reading, 

listening by three sentences, three words or a paragraph. Stephanie explicitly modelled how to use the 

functionality of text-to-speech as a comprehension tool, by backtracking over texts to listen for meaning. 

She also used collaborative practices to encourage her students to share how they were using text-to-

speech while they were writing and also to reflect on texts during Writerôs Workshop sessions with the 

whole class. 

 

It became evident that Stephanieôs practice was closely related to the leadership provided by her ICT 

Leader, and teachers at the school participating in the study. Together, they formed a Learning Design 

Writing Team (LDWT) with the aim of collectively understanding how they could explore, implement 

and sustain their teaching practices. The team reflected on what they needed to know and how they could 

transfer their collective knowledge to their individual classrooms. 

Findings: Instructional strategies for writing using technology 

This following section reports on how Stephanie used technology to support studentsô instructional 

writing strategies and how she thought about this in relation to her pedagogy. In particular, it highlights 

the role of technology in instructional strategies within the writing process. The strategies are expressed 

through the conceptual lens of a plan, write, revise approach to writing. 

 

 The Writersô Environment. The schoolôs Learning Design Writing Team decided that they knew how 

to teach writing, however they needed time to understand how they could approach the teaching of 

narrative writing with technology. Stephanie wanted her students to develop a level of competency in 

using the functionality of text-to-speech technology before developing studentsô narrative writing skills 

and knowledge. She spent three weeks in establishing a technological writing environment. This 

encompassed developing studentsô organisational skills and understanding of using text-to-speech 

technology, the distribution of computers, creating folders to save and retrieve written texts, 

understanding how to organise text on a screen, creating studentôs personalised Read&WriteÊ tool bar 

settings and developing studentôs comprehension competencies and typing skills.  

 

 The Tool Bar. The text-to-speech toolbar (refer Figure 1), is a software system within the Read&Write 

GoldÊ software that can read texts aloud (TextHelp Systems Ltd, 2012). Text-to-speech technology can 

be an enabling tool to support students when composing and revising their writing to facilitates their 

development as independent confident writers (Englert et al., 2005; Garrison, 2009; Silió & Barbetta, 

2010). 
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Stephanie modelled how to set the tool bar to only use the functionality of text-to-speech with the 

Australian voices of Tim and Tina. This included voice settings of 75% pitch of voice and 40% speed of 

voice. When listening to texts being read aloud, some of Stephanieôs students preferred to set the text-to-

speech function at óspeak each sentenceô, while others preferred continuous reading. Novice students who 

wrote at a letter-by-letter or word by word level, preferred to use text-to-speech on a óspeak each sentenceô 

setting. When Stephanie used text-to-speech as an instructional tool with the whole class, she set the play 

back speed at a slower instructional level than students used when composing. Student feedback 

highlighted how this enabled them to focus on the prompts Stephanie used to guide them to develop 

meaning in their stories. 

 

Developing Comprehension Competencies. Stephanie found the sample comprehension texts on the 

Read&WriteÊ website useful to bridge the gap between writing with paper and writing on a screen 

(TextHelp Systems Ltd, 2012). Her students used the comprehension texts to practise how they wanted 

to personalise and use the text-to-speech technology for planning, writing and revising texts. 

 

Developing Listening Skills. Developing studentôs listening skills was important for being able to reflect 

on the meaning of texts while writing and reading. Stephanie encouraged her students to listen for what 

she termed órun on sentencesô, (Stephanie Writerôs Workshop 2, 2012). These were the sentences where 

students continued to write without using full stops. She provided instructional prompts to support 

students to develop meaningful listening skills. These included the following questions: 

1. Is this what your story should say? 

2. Is this what you meant? 

3. Do you want to change it? 

4. Does that sound right? 

5. Is this your story? 

6. Is this what you want?  

 

Touch Typing. Touch typing was an important teaching activity for establishing the writing environment. 

Stephanie used touch-typing freeware as a 10 minute ófinger warmingô exercise at the start of every 

writing lesson (Dance Mat Typing, 2012). She explained that many of her students were able to type 

without looking at their fingers in a very short time. 

 

Print Appearance. When Stephanie observed her students engaged in learning how to use text-to-speech 

with texts, she realised that line spacing was important for print appearance on a screen. Her students were 

listening and watching text-to-speech as an editing tool, rather than focussing on the meaning of what 

they wanted to write. To focus studentsô attention on the screen, Stephanie used the Interactive White 

Board (IWB) to model the narrative genre. She scaffolded students through an understanding for how to 

set paragraphs with white spaces to emphasise genre structure. Stephanie also explained where and how 

the tool bar could be placed on the screen and then set the text size to Arial 16. As students became 

  

 

 

Figure 1 . The Text-to-Speech Tool Bar used by Stephanie to teach narrative writing 
(TextHelp Systems Ltd, 2012). 

The icons from left to right represent: backwards; read on or go; pause; forward reading and stop. 

The last two icons relate to the setting of the software preferences. 
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familiar in viewing the texts on both the IWB and on their laptop screens, they reduced the font size to 

Arial 14. 

 

Working with technology provided opportunities for Stephanie and her students to focus on the 

relationship between the reader and writer while they were composing their texts. Stephanie designed 

instruction to enable her students to develop critical and evaluative thinking skills so they could 

understand how the different functions of text-to-speech could be used to achieve their writing goals. 

Stephanie focused on reflective thinking and explicit instruction with the plan, write, and revise process 

in studentôs personal writing time and within whole class discussions. 

 

There were five different instructional approaches that Stephanie used to develop her studentsô thinking 

skills when they were composing texts in their personal writing time. 

 

Personalise Text-to-speech. At an individual student level, Stephanie worked with her students to 

explore the advantages of the text-to-speech tool bar preference settings. This included settings of: speak 

by sentence, continuous reading and listening to sentences and paragraphs to comprehend written texts. 

When students were listening to their stories, Stephanie prompted them to focus on the print appearance 

on the screen, by looking for white spaces to facilitate ease of thinking. 

 

Comprehension Strategy. Stephanie explicitly modelled how students could use text-to-speech to create 

meaning in their texts. She prompted students to use questioning and screen reading skills, by 

backtracking to check over what they had written to check for meaning. She developed a óRead, Filter, 

Understand and Reapplyô strategy to scaffold student thinking about developing meaning in their texts. 

This strategy facilitated students to plan, write and revise their texts using a cyclic approach to enhance 

how they could re-skim and re scan over their texts. 

 

Language Development. When Stephanie focused on editing texts and the development of descriptive 

language, she used the text-to-speech technology to focus was at a word or chunks of words. She adjusted 

the text-to-speech settings to slow the speed and support students to relect on the meaning of their texts. 

 

Editing Process. Stephanie developed a óWrite, Edit and Printô process for students to edit their individual 

stories as they wrote. The process included two stages: 

1. Listen to the whole story, check story structure and listen to individual sentences for spelling. 

2. Check for capital letters and full stops, organisation of white spaces and look to see if you have 

or can make conjunctions. 

 

Writer / Reader Relationship. To internalise student thinking for how a writer imagines a reader may 

respond to a text, Stephanie promoted the use of the text-to-speech technology for problem solving and 

revising texts. She used a cognitive apprenticeship approach to scaffold student thinking. She designed 

revision strategies for processing words, sentences, and blocks of texts. Her revision approaches reflected 

the knowledge-telling writing actions or developmental writing approaches used by novice or more 

experienced writers to plan, write and revise their narratives. This approach is characteristic of the 

flexible-focused and fixed-topic knowledge-telling strategies described by Hayes, 2012).  

 

Flexible Topic Approach. When using a flexible approach to editing with text-to-speech technology, 

Stephanie encouraged her novice writers to revise for meaning using a linear approach from the beginning 

of the text through to the end. Changes to the text were made as required. A change could relate to the 

mechanics of writing (i.e. grammar, spelling and/or punctuation) and then the next change could relate to 

developing meaning. Stephanie encouraged students to listen, pause and then listen to a minimum of two 

or more sentences before effecting changes. To facilitate student thinking to focus on the meaning of texts, 

Stephanie explicitly modelled how students could personalise the functionality of text-to-speech 

technology at a word level. This ensured that the text-to-speech technology correctly enunciated names 

and sight words correctly. Stephanie used the ósay likeô feature of the software to enter the correct spelling 

and phonetic playback of proper nouns or more commonly used sight words. She modelled how students 

could use a óLook Like, Sound Like, Achieve Strategyô, to listen, adjust and reflect on the appropriate 
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reading of names and individual words. When Stephanie focused on teaching sentence length, correcting 

texts, idea generation and adding detail to texts, she asked her students to,ñlisten for emphasis and 

sentence lengthò, or ñlisten to the sound of sentencesò (Stephanie, Writerôs Workshop 1 and 2, 2012). 

 

Fixed-Topic Approach. When using a fixed-topic approach to editing with text-to-speech technology, 

Stephanie encouraged her students to choose how and when they employed text-to-speech technology as 

a revision tool. Stephanie encouraged students to determine how they wanted to revise a text. They could 

begin by revising the whole text or sections of a text for meaning, knowing they would ignore any spelling 

or grammatical errors as they occurred. They could then backtrack to the beginning of the text or section 

and then revise for spelling and grammatical errors. Some students chose to use text-to-speech only when 

their first drafts of writing were complete, while others used the text-to-speech technology during the 

writing process with suppressed distractors. 

 

Not all students were observed to use the text-to-speech tool effectively in their personal writing time due 

to the technology being a distractors of their attention away from composing. Some students also 

experienced problems with the use of the grammar and spelling checks in Microsoft WordÊ and the 

Read&WriteÊ software. Specifically, the red and green lines that often appeared under their words while 

writing confused some students. When this problem was evident, Stephanie encouraged students to turn-

off these software features until they were ready to focus on revising the mechanics of their writing rather 

than composing and developing meaning. Stephanie encouraged her students to use the text-to-speech 

technology at the paragraph or whole text level to support them to backtrack to the beginning of a 

paragraph and re-read the whole text using continuous reading. 

 

Stephanie provided students with opportunities to self-regulate their learning, express their ideas and 

retain the authorship over their texts through the social construction of texts. This was evident through 

the collaborative strategies she used when texts were being read back during the explicit teaching of 

language skills on the IWB or during Writerôs Workshop sessions with the whole class. Studentsô texts 

were used as instructional worked examples and were uploaded onto the IWB as texts to be critically 

appraised. Stephanie guided her students to split their attention between focussing on developing 

interesting texts and then to attend to the mechanics of their writing (i.e. checking for spelling, punctuation 

and grammatical errors). During these sessions, the text-to-speech function was reset to a slower 

instructional level.  

 

Topic-Elaboration Approach. Stephanie used a more elaborate or structured approach to using the text-

to-speech technology when revising texts with the whole class or groups of students. At this time, she 

focused studentsô attention on the whole text, specific paragraphs or groups of sentences in order to 

improve the overall quality or compositional standard of a text. Specifically, during the Writerôs 

Workshops Stephanie encouraged students to revise the text from an authorôs point of view. Thereby 

empowering the author to use the support from the whole class to revise their narrative. To facilitate this 

approach, Stephanie taught her students how to upload their texts onto the IWB for whole class review. 

She then encouraged the author to control the functionality of the text-to-speech technology to enable the 

whole class to listen to the whole text. The author then determined how the reflective process would be 

managed before backtracking to focus on a block of text or smaller groups of sentences.  

 
Stephanie used óthink aloud strategiesô to facilitate student thinking during the Writerôs Workshops to 

support the author to retain responsibility for the quality and final production of their story. Authors could 

choose to develop ideation and genre creativity or have the class edit for full stops, sentence length, 

incorrect word use, spelling errors, grammar and pronunciation, homophone use, typing errors, text 

organisation and white spaces. Stephanieôs óthink aloud strategiesô focused on developing the story 

combined with three questions to encourage the author to consider ways to entertain a reader. Stephanie 

termed the questions the óBig Threeô. She believed these questions helped to focus her studentsô thinking 

on entertaining a reader and maintaining the identity of the author. Stephanieôs Big Three questions were: 

Who are you writing to? What are you writing as? How do you want to make the reader feel? Stephanieôs 

story development questions were: Who is the main character? Where and when did the story take place? 

What do the main characters do? How does the story end? 
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Discussion and Conclusion 

This paper investigated how Stephanie designed instructional approaches using text-to-speech technology 

within personal and collaborative writing environments. The findings suggest that Stephanieôs thinking 

about the design of instructional writing strategies and learning activities was critical to supporting her 

aim to make a difference to her studentsô learning (Hattie & Yates, 2014). Through the theoretical lens of 

the TPACK Framework (Mishra & Koehler, 2011) and the SAMR Model (Puentedura, 2012), the findings 

suggest that Stephanie was able to draw together her technological pedagogical content knowledge to 

modify and transform the design of her instructional writing strategies by using text-to-speech technology 

as a cognitive tool to support students to compose and revise narrative texts using the three knowledge-

telling strategies described by Hayes (2012). Specifically, the text-to-speech technology supported these 

three knowledge-telling strategies by enabling students to easily listen and review their text as it was read 

aloud to them at an appropriate pace, and this supported students to focus on the relationship between the 

author and the reader and check the meaning and mechanics of their texts aligned with their personal 

writing goals.  

 

Stephanie designed instructional writing strategies, which used technology to personalise and de-privatise 

their writing experiences. Stephanie developed studentsô technological skills using the text-to-speech 

technology before they were able to apply these to focus on the new cognitive scaffolds and prompts 

designed to support students to think about the writing and revision of their texts and seek support from 

other members of the class. Writing to communicate with technology challenged Stephanie to reflect and 

modify her practice and consider what it meant for her students to be literate in a global society. She came 

to understand that it was not the technology itself but her pedagogical practices as a teacher that 

determined if the use of text-to-speech technology could develop and improve studentsô writing skills. 
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Abstract 

It has long been recognized that people need to be literate to function optimally within society. 

The 21st century has seen technology increase the complexity of environments, so that a literate 

person must now possess a wide range of abilities, competencies, and literacies. These have 

often been referred to as ñ21st-century skillsò and while many of them are not new, the extent 

to which individual success depends on having such skills is new.  

The current study seeks to explore ways in which technology can be used to increase literacy 

and enhance 21st century skills in students. 1193 students attending Sahmyook University in 

Seoul, South Korea were placed in small groups and asked to make a movie in English.  This 

constructivist, real-world, group-based project required students to collaboratively negotiated 

their way through a variety of language, technical and social challenges using a wiki.  

We can conclude from this study that collaborative projects, supported by web 2.0 tools, can 

deliver worthwhile learning. Students reported that the project; was interesting and rewarding, 

improved their relationships with classmates, encouraged teamwork, improved English skills, 

facilitated positive attitudes and the development of ICT skills. Students experienced improved 

technical, collaborative, leadership, critical thinking and problem solving skills that enhanced 

knowledge and contributed to their personal 21st century skill set. 

Introduction 

Society has been transformed by the ódemocratizationô and óconsumerizationô of information and 

communication technologies (ICTs) and these are reshaping how we work and play (Grajec, 2014). To 

function optimally within this society, students need to be equipped with a contemporary set of skills and 

competencies. These so-called 21st century skills are not new, but they have become ónewly importantô 

and they can no longer be considered ad-ons or optional (Silva, 2009, p.631).   

 

Ubiquitous access to ICTs both on and off school campuses is also opening doors to a multitude of 

pedagogical opportunities for teachers and students. Teachers can create classroom environments that are 

authentic, engaging, technically opportunistic, meaningful, creative, and student-minded (Kaufman, 

2013).  

 

This study seeks to investigate the use of a combination of ICT applications in an authentic, collaborative 

project, and how this facilitates student learning through the use and development of 21st century skills 

in an English classroom. It is proposed that as students use technology as a learning tool, there will be 

high levels of engagement in learning, deep connections to the content, and students will develop social, 

technical, and communication skills (Mehdinezhad, 2011). 

 

The present study seeks to use a task that is authentically based, constructivist in nature and 

collaboratively done, to engage students in learning. The students involved in this study were placed in 

small groups and asked to make a movie in English.  This constructivist, real-world, group-based project 

required students to collaboratively negotiate their way through a variety of language, technical and social 

challenges using web 2.0 tools, including a wiki. This movie task enabled students to develop knowledge 
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and skills, including 21st century skills through:  

 

¶ having to exercise creativity and innovation in producing a script;  

¶ critical thinking and problem solving when it came to deciding on logistical and technical 
aspects; 

¶ learning to learn through obstacles that required new skills to overcome; 

¶ being able to communicate effectively within groups and with the teacher; 

¶ developing social skills that enabled them to function well as part of a team; 

¶ developing information literacy through sourcing details and knowledge on various aspects 

of what at times was a daunting task; 

¶ developing ICT literacy to enable successful completion of a variety of technology 
dependent facets; 

¶ becoming locally and globally aware through using web tools and resources; 

¶ constructing personal knowledge that resulted in reflection of life and career goals; 

¶ grasping a better understanding of personal and social responsibility through commitment to 

the group and its objective. 

 

Of particular interest in this study is the use of a wiki to facilitate group work during the movie project. 

Stahl (2012) analyses collaborative projects on three levels (planes): individual learning, small-group 

cognition and community knowledge building (Figure 1.).  He asserts that sequential small-group 

interactions bring in resources from the individual, the small group, and the community planes, involving 

students in procedures of shared meaning making. More often than not, the process becomes more 

important than the project outcome, and knowledge developed through this kind of collaborative process 

is retained longer and has more complex structures. 

 

 
 

Figure 1. A model of collaborative knowledge building (Stahl, 2012, p. 470) 

Within the present study, students are asked to develop individual skills, and also contribute skills to 

benefit the group. Within their group, students are able to question, explore and assess, use authentic data, 

and reflect on processes. The group scaffolds weaker members as they navigate their way through the 

processes. Group knowledge is then eventually shared with the community through the products the 

groups generate. The outcome is a rich learning environment where students learn from each other, 

students learn from the group, and groups learn from other groups.  

The Study 

The current study makes use of a mixed method approach to investigate how web 2.0 tools may be used 

to increase literacy and enhance 21st century skills in students. In particular, the study sought to engage 
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students in an authentic context as they created a movie within their English class. Online questionnaires, 

student reflections in blogs, and student-created artifacts in the form of storyboards, movie scripts, video 

files and wiki sites were used to collect data from 1193 students attending Sahmyook University in Seoul, 

South Korea who were placed in small groups for the task. In addition, 6 in-depth semi-structured student 

interviews were conducted with students from the different groups. 

 

The students in the study were enrolled in a compulsory Practical English course, required of all first year 

students as English is a second language for these students. The core curriculum for this course is Smart 

Choice 2nd Edition Curriculum (Wilson, 2011). The course, involving 4 class sessions a week, has a 

digital slant through the use of a ñdigitalò book used by teachers in fully equipped multimedia classrooms.  

In addition, students complete part of their course requirements through online exercises and regular 

blogging assignments. 

 

The movie project encouraged students to be creative in their use of authentic language. This project 

required students to collaboratively negotiate their way through a variety of language, technical and social 

challenges and this process was facilitated through the use of a wiki. Participants were randomly grouped 

into groups of four or five. They were given an introduction to the project and evaluation criteria in the 

form of a rubric, together with links to tutorials on how to use the relevant technology. All students were 

provided with clear expectations for the project and access to the ICT tools to complete the task.  

 

An emphasis was placed on the fact that movie scripts needed to be well thought out with relevant and 

authentic content that included an equal appearance for all students within the group.  Movies needed to 

be between five and ten minutes in length and the entire process completed within six weeks. 

 

Variables and Constructs in the study 

A model was developed for use in the study that describes the dynamic learning system that operates in a 

classroom. This proposed model describes learning in terms of an interaction of background, process and 

outcome factors and formed the theoretical basis for this study in the tradition of the ó3Pô model of Biggs 

and Moore (1993). 

 

 
 

Figure 2. A General Overview of the Proposed Path Model for the Movie Project 

 

The selection of factors to be included in the proposed model was informed by the literature and variables 

and scales were developed to assess the various factors. The variables and scales included in the study 

were: 

Age ï the age of the student. 

Gender ï the gender of the student. 

English Level Background ï a measure of student English ability at the start of the project. 

Computer Games Experience ï a measure of previous student experience playing games on computers. 

Blogging Experience ï a measure of previous student experience using blogs. 

Wiki Experience ï a measure of previous student experience using wikis. 

Engagement in the Project Process ï a measure of student engagement in the movie project and process. 

Attitude to the Project ï a measure of student attitudes to the movie project. 

Movie Project Outcome ï the grade that each student received for the movie project.  

Attitude to Teamwork ï a measure of student attitude to teamwork. 

English Level Outcome - a measure of student English ability at the end of the project. 
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Data was gathered to test the model from student responses to an online questionnaire. Descriptive 

analysis, factor analysis and reliability testing were then used to investigate and develop the scales and 

variables used in the study. All scales had appropriate item loadings and reliabilities as measured by 

Cronbachôs alpha of above 0.8. Analysis of variance (ANOVA) was applied to specific variables to 

determine their effect on the composite scale variables and multiple linear regression analysis was applied 

to the data to examine possible relationships. 

 

Path analysis techniques were used in this study to test the proposed model and AMOS 7.0 was used to 

analyze the data. When regression analysis is carried out on large samples, the chi-square measure should 

be complemented with other goodness-of-fit measures (Ho, 2006). To test the overall model fit, the 

following indexes were applied: The chi-squared test, the comparative fit index (CFI), the normed fit 

index (NFI), and the root mean square error approximation (RMSEA).  

 

Triangulation of the data occurred through the use of the qualitative techniques and this enabled a deeper 

and richer view of the use of web 2.0 tools to emerge. Data was gathered from a number of sources 

including: student reflections in blogs, student interviews, and student-created artifacts in the form of 

storyboards, movie scripts, video files and wiki sites. 

Results 

All of the groups completed the movie project on time. An English test designed as part of the Smart 

Choice English Curriculum (Wilson, 2011) was administered to all students at the beginning of the course 

to determine their English level upon entering the course, and the test was administered again at the end 

of the course to determine their exit score. Students averaged a score of just slightly above the midpoint 

on the entrance English test (m=30.1, s=11.2, possible range 0 - 60). By the end of the course their average 

English ability had increased significantly (p<0.01) to an average score of 38.6 (s=8.5, possible range 0 

- 60), with the effect size (Cohenôs d) of the course being 0.85.  

 

Results from the path analysis indicated that the unconstrained model fitted the data well. Although the 

chi-squared values were significant (ɉ2 [44, N=1095] = 595, p<0.01) for English Level Outcome, and (ɉ2 

[28, N=1176] = 1756, p<0.01) for Attitude to Teamwork, the incremental fit indices (Normed Fit Index, 

Incremental Fit Index, Comparative Fit Index), are all above the 0.90 range (range 0.94 ï 0.95), and the 

root mean square error approximation (RMSEA) of 0.70 indicates a good fit of the model (Ho, 2006).  

 

The path model (Figure 2) explained 38% (R2) of the variance in the studentsô final English score and 

52% (R2) of the variance in the studentsô Attitude to Teamwork. Significant relationships are shown within 

this path model and the size of the standardized regression coefficients give an indication of the strength 

and nature of these relationships. 
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Figure 3. A Path Model for the Movie Project showing significant Paths (p<0.05) 

 

A Closer Look at the Model 

Student Background 

The students involved in the project came from a low level of use of the web 2.0 tools that the project 

required. Only 13 per cent of the students had used a Wiki before. Some of the students mentioned that 

they didnôt even know what a Wiki was, and on further questioning, determined that they had not yet used 

Wikipedia. 21% of the students had made a movie before, but the majority of students indicated a total 

lack of experience in this area. These two factors combined contributed largely to an initial negative 

reaction to the project, simply due to the fact that students, could not initially perceive what the project 

would entail and how the various digital tools would be used to assist them in completing their work.  

 

A majority of students reported using various forms of social media. Facebook was the most common 

with 87% of students indicating that they had created a Facebook profile, and 54% indicating that they 

had created a profile on CyWorld. 73% of students indicated that they had used a blog and 62% indicated 

that they played online computer games. Overall, studentsô use of social media was not huge as they 

indicated that they averaged approximately 2 hours a week using social media. 

 

There were gender differences in the studentsô use of social media. Girls had significantly (p<0.01) more 

experience on Facebook, Cyworld and the use of Blogs while boys had significantly (p<0.01) more 

experience in computer gaming than girls. 

 

Engaging with the Project Process 

There was a well-defined process for making the movie that was given to students. Student engagement 

in this process was important as it had the potential to positively influence their attitudes to the project, 

their attitudes to teamwork and their final English level. The movie project process involved students 

working in groups and writing a script for a movie in Korean with the help of a wiki, translating it into 

English, and then acting out and filming the performance. Much of the translation from the Korean script 

into English was done in a group with various students taking the lead in their groups and the others 

observing and contributing.  Students discussed slang and idioms to be used in the script and from time 
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to time had to stop and look up words in a dictionary. Once completed, their teacher who identified 

grammar, spelling and punctuation errors, and discussed the use of some of the English checked this 

version of the script.  Before filming, the group would be go over their lines and would model to each 

other how to pronounce some of the words more naturally. During filming all students got to handle the 

camera, with advice and ideas coming from the ótechô leader of the group. The students then shared the 

editing of the movie. 

 

Overall, students engaged in the project reasonably well with an average level of engagement of 2.73 

(ů=0.55, scale 1-4). It is interesting to see what factors influenced the studentsô level of engagement in 

the project. Path analysis (Figure 2) found that initial student levels of English ability positively influenced 

levels of engagement (ɓ=0.11), as did their previous experience in using a wiki (ɓ=0.19), and using a blog 

(ɓ=0.14). Interestingly, while there were found to be positive influences between Gender and Blog use 

(ɓ=0.11), with girls reporting significantly higher levels of use of blogs than boys (p<0.01), and Blog use 

positively influencing engagement in the project, there was a direct negative influence from Gender to 

Project engagement (ɓ= -0.11) indicating that girls were not as engaged in the movie project as boys. This 

may have been due to the more aggressive style of engagement with ICT projects that boys often apply 

(Volman, Van Eck, Heemskerk, & Kuiper, 2005). 

 

Student engagement in the project was found to positively influence the studentsô final English levels 

(ɓ=0.13) and their attitudes to the movie project (ɓ=0.69), and their attitudes to collaborative learning and 

teamwork (ɓ=0.12) (Figure 2). The final movies were generally of a good standard with student groups 

achieving an average grade of 48.99 (s=6.52, possible range 0 - 60). Interestingly, there was no significant 

relationship between levels of student engagement in the movie project and the final grade they received 

for the project. This may have been due to the fact that the student grade for the movie project was a group 

score rather than an individual score.  

 

Student Attitudes to Project 

Attitudes play a very important role in education. The relationship between attitudes, engagement, and 

achievement is often a recursive one and has been well documented (Tarantino, McDonough, & Hua, 

2013).  In the current study attitudes have been considered an important outcome of student involvement 

in the movie project.  

 

The initial reaction when the project was announced was a negative one, based on the fact that, in general, 

most students had little to no experience using a Wiki and very few had any movie editing experience. As 

students started working on the project and started developing their digital skills, attitudes changed, and 

by the end of the project students displayed a positive attitude, attesting to the fact that they felt a strong 

sense of accomplishment and pride and reported an average Attitude to the Project of 3.68 (s=0.78, 

possible range 1 - 5). Comments from students included: 

I can feel very proud of my movie. 

It was good. I feel great, we made a masterpiece. 

Students reported positive attitudes towards collaborative learning and teamwork and reported an average 

Attitude to the Teamwork of 4.08 (s=0.86, possible range 1 - 5). Students acknowledged the importance 

of being able to function well in a team, and as a team.  They also acknowledged developing better 

relationships with their teammates, to the point of bridging the gender divide that often exists between 

members of the opposite sex within Korean culture.  They recognized that functioning optimally in a team 

was a skill they needed for their studies and for their workplace in the future.  The benefits of developing 

better relationships within a team, spilled over into the classroom as a whole, with students reporting a:  

better team spirit amongst all my classmates since doing the project. 

The gender of the student influenced attitudes to the movie project (ɓ = -0.11) with boys having a more 

positive attitude than girls. This negative influence continued between student attitudes to the movie 

project and their final English level (ɓ = -0.12) indicating that boys had more positive attitudes to the 
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project than girls, however, girls scored significantly better on the final English score than boys (p<0.05). 

Discussion 

The argument for the use of ICT in schools is twofold. Firstly, schools should prepare students for a 

productive life in society. Secondly, the use of technology in schools can deliver new ways of teaching 

and learning, improving student outcomes (Grajek, 2014). There is a substantive research base to support 

that successful approaches to learning incorporate challenging tasks: e.g. reasoning tasks, not just 

reproduction tasks, active learning with clear purpose and strong teacher direction, and feedback to the 

learner, and to the teacher (Hattie, 2012). 

 

The present study sought to immerse students in an authentic, engaging, technically opportunistic, 

meaningful, creative, and student-minded project that was designed to increase their English knowledge 

and skills. Initially students were a little wary and apprehensive about the project. This apprehension came 

from two main areas; the first being a reluctance to participate in group work and the second was a lack 

of confidence due to being unfamiliar with the technical aspects the project required. 

I donôt like to work in a group, because as I mentioned some people will not work at all. And 

secondly, Iôm not good at computer, so I have some much stress on how can I edit the movie, 

or how can I film it, or where should I shoot it and all this kind of stuff. 

Some of the students were positive and were particularly looking forward to the authentic nature of the 

learning task. 

Awesome.  I really wanted it, because English is too formal, so looked forward to making the 

movie. 

The studentsô attitude to learning projects is very important. Attitudes have been shown to influence 

achievement (Michelli, 2013; Tarantino, McDonough, & Hua, 2013; Wasike, 2013) and it is important for 

students to be positive about learning tasks in which they are asked to participate. 

 

In the present study, despite some initial anxiety, studentsô attitudes were generally positive by the end of 

the project. Studentsô comments at the interviews reflected this: 

I really enjoyed it.  I watched the movie like ten times. 

Really great.  Proud.  Because we made it.  We didnôt expect that we made the final version 

because we donôt know about and didnôt have any experience before, but we made it.  So, we 

were proud about it. 

These positive attitudes were found to in turn have influenced their attitudes to teamwork and their final 

English levels. In response to the question ñWhat didnôt you like about the movie project?ò students 

mentioned insufficient time and lacking in computer skills, specifically with Microsoft Moviemaker.  

 

The authentic nature of the task motivated students to work, and be involved. During the process, the 

group was aware that they would have to present their movie to the class, and possibly to the whole 

department. With their language and technical skills being used in a public way, extra care was taken to 

produce high quality work, even to the point of re-filming some scenes. They reported: 

In the group we all knew that we are going to present in front of the class, right? If it wasnôt 

for an audience, we probably would just, you know, shoot it and put subtitles in and submit it 

for our grade.  So, we put a little bit of creativity and art stuff because of the audience.  

The project was successful in exposing students to 21st century skills. Students developed and used 

learning and innovation skills, digital literacy skills, and career and life skills as described by Trilling and 

Fadel (2009). Triangulating the quantitative data, the interview data and the blog responses revealed that 

students benefitted from the project through improved relationships both within the group and the class; 

they had a growing recognition of the importance of teamwork; they improved their English skills; they 

enjoyed the experience; they learned about the importance of participation; as well as developing their 

technical skills. 
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 Of particular note is the way students developed their collaboration skills. Group dynamics and 

challenges had to be met and dealt with, by assuming leadership roles where their skills surpassed those 

of the rest of the group, demonstrating concepts of leadership and project management.  Challenges with 

group management, technology, filming locations and meeting deadlines required activation of their 

critical thinking and problem solving skills.  At one point a student commented: 

If a team member is not willing to do it, itôs really awkward for me to have to keep telling team 

members ñOh, you have to work on this, and you have to work on that; Why do I have to tell 

you every single step?ò 

Effective collaboration was demonstrated by the fact that, not only were they extremely proud of the 

movie, but they achieved a really good score and they remain good friends to this day as several of the 

students reported an ongoing social interaction with group members after the project was completed.  

 

Within the group students helped, and were helped, by members of the team with new vocabulary, 

pronunciation, new idioms and colloquialisms. Members of the group did not initially appreciate the value 

of teamwork, but by the end of the project students had gained an added appreciation of the teamwork 

aspect and the level at which they could function at through the assistance of a team. In fact, this was one 

of the main outcomes of the project.  

 

In the interviews, students affirmed the role of teamwork and the part that they played in their team: 

So, and especially in Korea, you have to work in a group.  You have to be in a group, like to 

survive, you know.  Itôs so close to each other and you have to do things together, all the 

time.  And, if you do something individually, theyôll be like ñOh, whatôs wrong with her?  Sheôs 

like a loner, or outsider.ò 

I learned the editing skills from Sophie.  I didnôt know how to use moviemaker at all, so now if 

someone asked me to make a movie, it will be really awful, but I know how to make it.  I can 

give them a product that I made. 

The project did ask both teachers and students to consider new ways of teaching and learning. The 

authentic, real world nature of the learning task was both challenging and a little daunting to students. 

Teachers needed to conceptualize their role as they became facilitators of a process rather than content 

transmitters. The English course did help students to improve their English skills and the movie project 

made a significant contribution to that outcome. 

Conclusion 

The movie project described in this paper was successful in increasing studentsô English knowledge and 

led to students having a positive attitude to teamwork while facilitating the development of 21st Century 

skills. Schools need to continue to develop ways to maximize the effective use of ICT in the classroom to 

engage students in learning. The widespread use of ICTs has moved from institutions to the home (Noss, 

2012). With ubiquitous access to technology, students have the tools to build knowledge and skills to set 

themselves up for a bright and productive future. The results of this project have contributed to the 

argument that teachers can use ICTs to establish learning environments that benefit students collectively 

and individually.  

 

The project provided a rich environment with students learning from each other, students learning from 

the group, and groups learning from other groups. Students should be given opportunities to explore and 

develop who they are as individuals (Kaufman, 2013). In todayôs global learning community, ICTs have 

helped learning to become personal. 
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Abstract 
 

 In early childhood education children increasingly have access to digital technologies to play 

on and with. Research often centers on using traditional play theories to understand what is 

occurring, but some theorists are now using a social-cultural lens to explore digital play in a 

way that is meaningful for the children and educators involved. In this paper we present a 

new conceptual framework to understand how children learn to use technologies through 

play. The framework is called the Digital Play Framework and is informed by the socio-

cultural concept of tool mediation (1997) and Huttôs (1966) ideas about explorative and ludic 

play. The framework is pedagogically useful because it explains the relationship between 

technology-as-tool and childrenôs play-based behaviours. It is important to understand this 

relationship in early childhood because play is the basis for curriculum provision. With play 

as the basis for curriculum provision, educators need a way to assess and plan for childrenôs 

digital activities. In this paper we illustrate the potential of the Digital Play Framework for 

achieving this goal. 
 

Introduction 

Play has long been argued as the way children learn in early childhood education (Wood, 2013).  Using 

the Early Years Learning Framework (Department of Employment, Education and Workplace Relations 

(DEEWR), 2009), educators are required to observe and assess childrenôs learning through play. The 

increased use of digital technologies within early childhood educational settings means that in addition to 

observing and assessing childrenôs more traditional learning through play, they now also need to observe 

and asses childrenôs learning to use technologies through play (DEEWR, 2009). Understanding how 

children learn to use technologies through play is the first step towards educators being able to 

competently observe and assess young childrenôs digital play. In this paper, we present a new framework 

called the óDigital Play Frameworkô as a new pedagogical tool for helping educators observe and assess 

how young children learn to use technologies through play (Bird & Edwards, in press). Drawing on data 

derived from a project involving young children using technologies in a play-based early learning setting 

(Bird, 2012), we present a case study application of how the óDigital Play Frameworkô can be used by 

educators to support the observation and assessment of young childrenôs learning to use technologies 

through play.  

Assessment in early childhood 

While play-based learning has long been argued as the central pedagogical approach in early childhood 

education, how children learn to use digital technologies through such learning is still being researched. 

In an era in which accountability for the achievement of childrenôs educational outcomes are óhighô 

(White, 2007, p. 8), early childhood educators require assessment tools that help them to meet regulatory 

pressures and recognise the sociocultural context of childrenôs learning and development in terms of the 

increased role of digital technologies in very young childrenôs lives.  

 

Historically, assessment in early childhood education focused on young childrenôs developmental 

outcomes (Carr, 2001). A developmental approach to assessment described childrenôs development as a 

universal process, with each child moving through the developmental process at a given age. Areas of 
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development that were óachievedô or still ódevelopingô could be readily identified by determining whether 

or not a child was meeting particular developmental outcomes.  Recently, early childhood education has 

taken on a more sociocultural lens for understanding children's learning and development. This 

perspective recognises the role of context and culture in young childrenôs learning and development 

(Robbins, 2005).  Approaches to observation and assessment in early childhood education have moved 

away from using  developmental checklists towards a more sociocultural approach because such lists are 

now  recognised as providing educators ñwith relatively little information to guide service delivery, 

instructional planning, or progress monitoringò (Snyder, Wixson, Talapatra & Roach, 2008, p. 26). 

Instead, contemporary approaches to assessment are based on observations of childrenôs play and their 

interactions with the peers and educators in the context of the early learning setting (McLachlan, Edwards, 

Margrain & McLean, 2013). 

 

Rather than being largely summative in approach (Swaffield, 2011), assessment in early childhood 

education is generally formative in nature and represents an ongoing process (Karlsd·ttir & GarĦarsd·ttir, 

2010). In Australia, ñeducators use a variety of strategies to collect, document, organise, synthesise and 

interpret the information that they gather to assess childrenôs learningò (DEEWR, 2009, p. 17). The use 

of observations in early childhood education is a valuable strategy for collecting information orientated 

towards assessing childrenôs learning through play (Rogers & Evans, 2007). The reasons educators 

complete observational assessments of childrenôs learning through play include: to identify individual 

strengths and weaknesses; understand children to guide their behaviour; inform work with parents and 

other professionals; extend shared interests within a group; note individual interests that can extend group 

learning; reflect on the flow of the day; and evaluate their own teaching (Hatch & Grieshaber, 2002). 

Educators observe childrenôs play and interpret what they see based on their understandings of childrenôs 

learning and development in social and cultural contexts (McLachlan et al., 2013). This approach to 

observational assessment is now well established in early childhood education with respect to childrenôs 

more traditional play-based learning, such as pretend play, gross motor play and block play. However, a 

recent problem for educators is how to use observational assessment to understand childrenôs learning to 

use technologies through play.  

 

We created the óDigital Play Frameworkô to help educators observe and assess childrenôs learning to use 

technologies through play. The óDigital Play Frameworkô understands technologies as cultural ótoolsô 

Vygotsky (1997) that children master through two forms of activity, including epistemic and ludic activity 

(C. Hutt, 1966). Together, epistemic and ludic activity comprises childrenôs play. Behaviours associated 

with each form of activity are identified in the óDigital Play Frameworkô as potential indicators for 

children learning to use technologies through play. The óDigital Play Frameworkô builds on existing 

research in the use of early childhood digital technologies that has largely established that young children 

are regularly users of a range of technologies in their family homes (Plowman, McPake & Stephen, 2012); 

that children integrate traditional and digital forms of play (Edwards, 2013; Goldstein, 2011; Marsh, 

2010); and that further knowledge is needed in the early childhood sector regarding appropriate 

pedagogical uses of technologies with young children (Aubrey & Dahl, 2014; Marsh et al., 2005). 

Theory 

The óDigital Play Frameworkô is based on combination of Vygotskyôs (1997) concept of mediated tool 

use and Huttôs (1966) ideas about epistemic and ludic activity comprising play. Vygotskyôs (1997) argued 

that people use tools derived from their social and cultural contexts to mediate the activities they engage 

in. The concept of mediated tool use is often illustrated by a triangle with subject (child), object (epistemic 

or ludic activity) and tool (technology) located at each point of the triangle. As the child masters the tool 

(technology) the object of activity changes. Hutt (1966) investigated children using play to explore a novel 

object and categorised their behaviours as either óepistemicô or óludicô. In the óepistemicô play behaviours 

children explored ñwhat does this object do?ò (C. Hutt, 1966, p. 76, italics in the original). The play 

behaviours changed to óludicô play as the children began to explore ñwhat can I do with this object?ò (C. 

Hutt, 1966, p. 76, italics in the original). The play range of behaviours identified by S. Hutt, Tyler, Hutt 

and Christopherson (1989) helped to define the childrenôs activity as either epistemic or ludic. Ludic 
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activity emerges once children have explored the novel object and mastered epistemic activity. By 

combining the concept of tool mediated with the epistemic and ludic activity we were able to create a 

óDigital Play Frameworkô (Bird & Edwards, in press) that describes the range of play behaviours 

associated with each type of activity as children learn to use different technologies as tools (Figure 1).  
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Object of 

activity  

Behaviours Indicators Description 

Epistemic 

play 

Exploration Seemingly random use of the 

device 

Seemingly random footage, images, pressing the iPad, 

moving or clicking the mouse. 

Locating the operating 

functions of the device 

Locating the on/off button (video camera), shutter button 

(still camera), home button (iPad), keyboard (computer) 

or mouse (computer) 

Exploring the operating  

functions of the device 

Exploring the on/off button (video camera), shutter 

button (still camera), home button (iPad), keyboard 

(computer) or mouse (computer) 

Following directions of the 

device or other people 

Following the directions of the device or other people 

Seeking assistance for desired 

outcome 

Asking adults or peers for assistance to use the device 

Problem 

solving 

Relating actions to the 

response/function 

Pressing the on/off button, relating turning the camera to 

what is in the viewfinder (video camera), pressing the 

shutter button, relating turning the camera to what is in 

the viewfinder, pressing the Home button to change 

Apps, scrolling through Apps (iPad), relating mouse and 

keyboard to actions on the screen (computer). 

 Trying different actions to solve 

an issue 

  

 Intentional use of the operating 

functions 

  

Skill 

acquisition 

Intentional and deliberate use of 

functions for desired outcome 

Being able to view taken footage (video camera) or 

images (still camera), scrolling and tilting (iPad), using 

mouse to move cursor, click and double click program 

icons (computer) 

Sharing learned actions with 

others 

Being able to share knowledge of functions of the device 

with others for the purpose of teaching others (ZPD) 

Intentional and controlled 

footage of observable people, 

events and situations or 

manipulating the App or 

program for own purpose 

  

Ludic play Symbolic Deliberate use of device for 

pretend play 

Using the device to record already established pretend 

play or to record re-enacted play (video and still 

cameras), selecting an App specifically for pretend play 

(iPad), selecting a program specifically for pretend play 

(computer) 

Innovation Creating pretend play 

deliberately for use of the 

device 

Creating a pretend play to record (video or still cameras), 

selecting an App specifically for pretend play (iPad), 

selecting a program specifically for pretend play 

(computer) 

 
Figure 1: The óDigital Play Frameworkô (Bird & Edwards, in press). 
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Methodology 

In this paper we use the óDigital Play Frameworkô as an observational assessment tool. The data presented 

in this paper is a single case study of Rithik taken from a research project that explored childrenôs activities 

on digital devices within a kindergarten classroom. The devices included: digital still and video cameras; 

iPads and a computer (Bird, 2012). Both parent and child consent was sought from a class of 27 children, 

with 20 consenting children being part of the research (Dockett & Perry, 2007). The kindergarten served 

a low-to-middle class suburb of Melbourne, Australia, with families from a range of cultures including 

from African, Asian and Western-European descent. The educators included a qualified educator and two 

assistants. The digital technologies were available to the children during the three classes each week, with 

each class running for approximately five hours. The project ran for five weeks, with data being collected 

by both the children, through photographs and video recordings (see for example Bird, 2012) and by the 

educators through photographs, video recordings and written observations (Marshall & Rossman, 2011). 

The digital technologies were introduced to the children during a group time by the educator (who was 

also the researcher) with the names of the devices, and safety rules like using the wrist strap were 

explained. 

 

Data relating to a particular child ï Rithik (male, aged 5 years), was identified to form a single case (Stake, 

2006). When engaging in a case study, research questions that ask ñhowò and ñwhyò are employed because 

they ñdeal with operational links needing to be traced over timeò rather than specific incidents (Yin, 2009, 

p. 9). The data examined for this paper explores how Rithik was learning to use the digital technologies 

(digital still and video cameras; iPads and a computer) through play over a five week period. The aim of 

this paper is to illustrate how the óDigital Play Frameworkô can be used as observational assessment tool 

for understanding childrenôs learning to use digital technologies through play. Accordingly, the data was 

analysed using a deductive approach in which data are assigned to pre-existing categories (LeCompte, 

2012). 

Findings 

Thirty-seven observational sets of data involving Rithik using the digital technologies were abstracted 

from the larger data set (Marshall & Rossman, 2011). These observations were categorised according to 

the play behaviours listed in the óDigital Play Frameworkô (Figure 2).  
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Object 
of 

activity  

Behaviou
rs 

All devices  Descriptions of activities  Observations of Rithik  
E

p
is

te
m

ic
 p

la
y

 

E
xp

lo
ra

ti
o

n
 

Seemingly random 
use of the device 

Seemingly random footage, images, 
pressing the iPad, moving or clicking the 
mouse. 

17/10/11 - Rithik filming the ground and someone's legs 
17/10/11 - Rithik filming randomly outside 
17/10/11 - Rithik filming randomly outside, Joyen and 
Shaheen run past 
17/10/11 - Rithik filming randomly outside, Shamone and 
Shaheen run past 
17/10/11 - Rithik filming tanbark and shadows 
17/10/11 - Rithik films a group of children running past 
17/10/11 - Rithik filming Shaheen turning around 
17/10/11 - Rithik filming random children 

Locating the 
operating functions 
of the device 

Locating the on/off button (video 
camera), shutter button (still camera), 
home button (iPad), keyboard 
(computer) or mouse (computer) 

17/10/11 - Rithik learns to zoom in and out on the Flip 
camera and practices 

Exploring the 
operating  functions 
of the device 

Exploring the on/off button (video 
camera), shutter button (still camera), 
home button (iPad), keyboard 
(computer) or mouse (computer) 

8/11/11 - Rithik filming and asking an adult questions 
8/11/11 - Rithik films Mr Potatohead and zooms in and 
out 

Following directions 
of the device or other 
people 

Following the directions of the device or 
other people 

  

Seeking assistance 
for desired outcome 

Asking adults or peers for assistance to 
use the device 

17/10/11 - Rithik asking why the numbers on the Flip 
camera are changing 
8/11/11 - Adult explaining to Rithik how to stop and start 
the Flip camera 
8/11/11 - Rithik asking an adult how to watch his movie 
8/11/11 - Rithik asking an adult how to know if the Flip 
camera is working 
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P
ro

b
le

m
 s

o
lv

in
g

 

Relating actions to 
the 
response/function 

Pressing the on/off button, relating 
turning the camera to what is in the 
viewfinder (video camera), pressing the 
shutter button, relating turning the 
camera to what is in the viewfinder, 
pressing the Home button to change 
Apps, scrolling through Apps (iPad), 
relating mouse and keyboard to actions 
on the screen (computer). 

17/10/11 - Rithik asks his educator to show him the 
letters he needs for his name on the keyboard 
20/10/11 - Rithik playing on the iPad pressing the Home 
button to change Apps 

Trying different 
actions to solve an 
issue 

  20/10/11 - Rithik playing Talking Gina on the iPad and he 
tries different actions to complete the activity 

Intentional use of the 
operating functions 

  17/10/11 - Rithik zooms in and out at children playing 

S
k
ill

 a
cq

u
is

iti
o

n
 

Intentional and 
deliberate use of 
functions for desired 
outcome 

Being able to view taken footage (video 
camera) or images (still camera), 
scrolling and tilting (iPad), using mouse 
to move cursor, click and double click 
program icons (computer) 

17/10/ 11 - Rithik films children eating their snack 
17/10/11 - Rithik filming himself telling a story 
17/10/11 - Rithik filming an adult filming him 
20/10/11 - Rithik playing Ant Smasher on the iPad 
20/10/11 - Rithik is playing RF Alphabet on the iPad and 
manipulates the puzzle pieces 
25/10/11 - Rithik playing FaceGoo on the iPad and 
distorting the image 
8/11/11 - Rithik filming Mr Potatohead 

Sharing learned 
actions with others 

Being able to share knowledge of 
functions of the device with others for 
the purpose of teaching others (ZPD) 

8/11/11 - Rithik showing Shaheen the Mr Potatohead 
movie he made 
14/11/11 - Rithik explains to other children how he is 
making a video 

Intentional and 
controlled footage of 
observable people, 
events and situations 
or manipulating the 

  25/10/11 - Rithik playing Reader Rabbit on the computer 
and deliberately doing the wrong action for the 
computer's response, laughing each time 
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App or program for 
own purpose 

L
u

d
ic

 p
la

y
 S

y
m

b
o

lic
 

Deliberate use of 
device for pretend 
play 

Using the device to record already 
established pretend play or to record re-
enacted play (video and still cameras), 
selecting an App specifically for pretend 
play (iPad), selecting a program 
specifically for pretend play (computer) 

8/11/11 - Rithik filming the children packing up the 
blocks on the mat 
14/11/11 - Rithik films two adults packing up the shed 
15/11/11 - Rithik filming an adult reading a book 
15/11/11 - Rithik filming himself singing a song 

In
n
o

v
a

ti
o

n
 Creating pretend 

play deliberately for 
use of the device 

Creating a pretend play to record (video 
or still cameras), selecting an App 
specifically for pretend play (iPad), 
selecting a program specifically for 
pretend play (computer) 

8/11/11 - Rithik films Lara's spaceman movie 
8/11/11 - Rithik films as he asks Tiffany questions about 
her favourite things at kindergarten 
8/11/11 - Rithik creates a spaceman story so an adult can 
film it  

 
Figure 2: The óDigital Play Frameworkô used as an observational assessment tool for understanding Rithik learning to use digital technologies 

through play. 
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Discussion 

Using the óDigital Play Frameworkô as an observational assessment tool for Rithik suggests that 

childrenôs learning to use technologies through play can be observed in the context of the early 

childhood setting. For example, observations of Rithik are located in the epistemic and ludic aspects 

of play using different technologies as cultural tools. Rithikôs learning is illustrated in terms of how 

he explored the various functions of the devices through play (e.g. locating the viewfinder of the still 

camera; learning to zoom in and out on the video camera;  using the Home button on the iPadÊ for 

the selection of a new App). Importantly, the extent to which social interactions featured in this 

learning are identified (e.g. Rithik asking an adult how to watch a movie he has recorded; asking how 

to use camera; asking how to use the keyboard). The points at which he seemed to master the 

epistemic play and move into ludic play are also evident (for example: 14/11/11- Rithik films two 

adults packing up the shed; 15/11/11-Rithik filming an adult reading a book; and 15/11/11- Rithik 

filming himself singing a song). 

 

Existing approaches to observing and assessing childrenôs learning through play in early childhood 

education highlight the need to determine contextual aspects of activity (McLachlan, Fleer & 

Edwards, 2010). The óDigital Play Frameworkô aligns with these existing approaches by providing 

space for contextual description. Educators can use observations in relation to the indicators of 

childrenôs learning to use technologies through play as identified in the óDigital Play Frameworkô. 

This suggest potential for using the óDigital Play Frameworkô as assessment tool in early childhood 

education as it helps educators identify the most appropriate pedagogical response to a child learning 

to use technologies through play. This addresses a pressing need in early childhood education, as there 

are very limited options available to early childhood educators wanting to observe and assess 

childrenôs learning to use technologies through play (Aubrey & Dahl, 2014; Flannery & Bers, 2013). 

In this case example, the óDigital Play Frameworkô provides a basis for an educator to better 

understand Rithikôs learning to use technologies through play - and therefore identify opportunities 

for planned future learning. For example, if Rithik is observed spending his time in exploration and 

problem solving it would be counterproductive for an educator to plan experiences for him focussed 

on the generation of digital content. Instead, more time and opportunity for continued exploration of 

the functions may be needed. Here, an educator might engage in intentional teaching on how to use a 

given technology, or even pair the child with a more capable peer in using the technology so that there 

is continued opportunity for social learning. At the same time, wanting to stretch the child towards a 

greater understanding of the potential usage of the technology, an educator might provide Rithik with 

examples of differently generated forms of digital content so that he can become aware of what the 

functions he is exploring are able to achieve.  In this way, the educator can simultaneously plan for 

current learning to use the technology through play, while promoting awareness of how the 

technology can be used once the epistemic activity is mastered.  Such practices would be orientated 

towards existing approaches to play-based learning, observation and assessment (Carr & Lee, 2012; 

Wortham, 1998) and while also fostering a deliberate focus on the use of technologies in early 

childhood education (McLachlan et al., 2013).  

Conclusion 

Digital technologies are increasingly accepted as an important aspect of early childhood education. A 

problem for early childhood educators is to how best observe and assess childrenôs learning to use 

technologies through play. This is particularly important in early childhood education settings because 

play-based learning is the accepted pedagogical approach. In addition, current policy initiatives such 

as the Early Years Learning Framework (DEEWR, 2009) and National Quality Framework 

(Australian Children's Education and Care Quality Authority [ACECQA], 2013) note that assessment 

should be orientated towards the achievement of learning outcomes for young children; and include 

the play-based use of digital technologies. In this paper, we have applied observational data associated 

Rithikôs learning to use technologies through play to the óDigital Play Frameworkô to determine the 
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potential of the framework as an observational assessment tool for understanding childrenôs 

technology learning in play-based contexts. This early use of the óDigital Play Frameworkô indicates 

that it may be useful for helping educators to identify how children are learning to use technologies 

through play, and therefore for identifying appropriate avenues of future learning. In this way, early 

childhood educators can work actively towards achieving the goal of enabling childrenôs technology 

use in terms of ludic activity. Further research is now needed to evaluate the use of the tool with a 

broader population of children and educators to determine its efficacy in helping educators observe 

and assess young childrenôs digital play in the early years.  
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PERSONALISING THE PROFESSIONAL LEARNING JOURNEY 
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Abstract 

Professional development activity is widely accepted as a means of effecting change and 

as such IT-related professional development has been recognised internationally as a key 

factor in helping teachers acquire IT proficiency. However, neither mandates for the 

integration of IT in education, nor the range of professional development activities 

available to teachers appear to have significantly impacted on the way or frequency with 

which IT is used in our schools. There is a significant body of literature attesting to low 

qualitative and qualitative use of IT and evidence suggests many educators are reluctant 

to embrace the potential afforded by digital technologies. Empirical evidence has already 

established the significance of beliefs for understanding teachersô behaviour. Given this 

strong link, it is curious to note that most current forms of professional development 

neglect to acknowledge the 'mental lives' of participants and remain largely transmissive 

and impersonal in style. This paper draws on a longitudinal action research study in which 

participantsô 'mental lives' were revealed and explicitly addressed in order to support their 

IT use and integration into the classroom. An alternative model for professional 

development that acknowledges and responds to teachersô thoughts and feelings is 

advocated. 

Introduction  

There is a silent epidemic in our classroomsé IT works in mysterious ways, sometimes undermining 

teachersô confidence, threatening their sense of self-efficacy and making them feel Dickensian and 

out of step with twenty-first century learning. IT preoccupies their thoughts and renders many 

frightened to speak up. Others will take little notice of ITs symptoms and carry on as usual. Regardless 

of their symptoms, few sufferers will talk about IT. The classroom epidemic to which I refer is that of 

teachersô fear of using IT in their classrooms. Fortunately, the epidemic isnôt life threatening. A 

treatment option is available, it works and it is needed urgently! 

Background 

In my work as a researcher, I ask teachers about the ways in which they incorporate IT into their 

classrooms. Often my question is met with rolling eyes and an awkward, almost apologetic laugh. 

Some will confess they donôt use IT much because they donôt know how or because IT scares them. 

Others admit to using IT for simple tasks like word processing and accessing information. These 

teachersô anecdotes are supported by a body of literature that attests many educators are reluctant to 

embrace the potential afforded by digital technologies (Ertmer & Ottenbreit-Leftwich, 2010; Groff & 

Mouza, 2008; Levin & Wadmany, 2008; Pegg, Reading, & Williams, 2007; Sutherland, Robertson, 

& John, 2009; Voogt, 2008) or they use it infrequently in low-level ways (Ertmer, 2005; Jamieson-

Proctor, Burnett, Finger, & Watson, 2006; Leung, Watters, & Ginns, 2005). This damning claim is 

despite education department mandates and government policy advocating IT integration and widely 

accessible IT-related professional development activities. How then can this be? 

 

An education system that embraces new technologies presents a myriad of possibilities, options, 

dilemmas, and challenges for teachers. Professional development activity is widely accepted as a 

means of effecting change and a key factor in helping teachers acquire IT proficiency (Phelps, 

Graham, & Kerr, 2004). However, despite an array of teacher professional development programs 

over the past 20 years, Jamieson-Proctor & Finger concluded these efforts ñhave not empowered 

teachers to have the confidence and skills necessary for them to transform their pedagogyé.ò (2008, 

n.p). Ramseyôs (2000) observation that IT was ñone of the most significant challenges confronting 
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teachersô education, teachers and schools (p.68) appears still to be very relevant and challenges 

researchers and professional learning facilitators to remedy the problem. 

 

According to Levin and Wadmany, ñteachers are key players in changing the educational world, and 

in particular the learning and teaching processes in their own classroomsò (2008, p. 234). Ineffective 

professional development that fails to support teachersô adoption of IT has led to a situation where 

the extent to which new technologies will be integrated or adopted hinges on teachersô thoughts about, 

ñif, when and how this can be doneò (Bate, 2010, p. 1042). Thus, it might be argued that teachersô 

beliefs about IT are a more powerful predor of their preparedness to change, rather than policy 

mandates. Accepting this position implicates those concerned with raising the depth and frequency 

of IT use to listen to and consider teachersô thinking as an essential part of the professional learning 

for change equation.  

 

Senge (1992) suggested that failure to appreciate employeesô mental models has undermined many 

efforts of reform because ñmental models shape how we actò (p. 5). Blackberry (2012) used the term 

ómental livesô to describe the relationship between teachersô thinking (cognition) and affect (feeling). 

She suggested an individualôs ómental livesô included well-researched constructs like attitudes, 

beliefs, fears, perceptions, motivation, self-efficacy, confidence, self-esteem and personal knowledge. 

The link between teachersô ómental livesô to change is well documented (see Ertmer & Ottenbreit-

Leftwich, 2010; Phelps & Graham, 2008; Phelps, Graham, & Kerr, 2004). Luke argued that in the 

process of acquiring new knowledge and skills, firmly held attitudes and beliefs may be challenged 

and cause unavoidable dissonance leading to a rejection of the change (as cited in BECTA, 2004). 

Given the strong empirical links between teachersô beliefs and their IT practices, it seems incongruous 

that they are rarely acknowledged or considered in IT-related professional learning models.  

Diagnosing the óailmentô: professional development  

Most professional development initiatives (IT-related or not) remain largely transmissive style 

workshops focused on skill adoption and óre-toolingô (Jamieson-Proctor & Finger, 2008; John, 2002; 

Meredyth, Russell, Blackwood, Thomas, & Wise, 1999). Operating from a deficit perspective, this 

type of professional development treats teachers as passive receivers of knowledge delivered by an 

ñexpertò who is often an outsider (Knowles, 1973). There is often little or no differentiation in content 

or presentation to account for participants existing knowledge and skills. The ñworking onò model 

(Tafel & Bertani, 2008) is highly inadequate in the context of rapidly changing technology. It does 

not give participants the skills to transfer their knowledge to new technologies or situations and it 

neglects the multidimensional nature of change including the explicit acknowledgement of teachersô 

attitudes and beliefs that is considered essential by Ertmer (2000, 2005), Ertmer and Ottenbreit-

Leftwich (2010), Guskey  (2002), Loveless (1995), and Phelps, Graham and Kerr (2004). Only a few 

IT-related professional learning programs for teachers that consider teachersô attitudes and beliefs are 

in fact documented in the literature (McNamara, Jones & McLean, 2007; Phelps et al., 2004; Reading, 

2010). Difficulties arise when teachersô beliefs about change and the need for change do not align 

with what they are being asked to do (Guskey, 2002). Consequently, ñnew insights fail to get put into 

practice because they conflict with deeply held internal images of how the world works, images that 

limit us to familiar ways of thinking and actingò (Senge, 1990, p. 174).  

Treating the óailmentô 

In contrast to the knowledge-transmission approach, a reforming (Smith, Hofer, Gillespie, Solomon, 

& Row, 2003) or learner-centred approach to professional learning has been shown to effect change 

in teachersô practices and is driven by a philosophical orientation about the purpose of professional 

development as being about teachers changing rather than just adopting new techniques (Smith et al., 

2003). Evidence suggests professional learning experiences that are grounded learning that is active, 

authentic and collaborative are more successful than the transmissive approach (Knowles, 1973; 

Kagan, 1982; Laferriere, Lamon, & Chan, 2006). The ódeep learningô and transferability of skills 
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inherent in such grounding enables teachers to develop lifelong learning strategies (Hoffman, 1986). 

óDeep learningô comes from ñan ecology that grounds teachersô learning experience in their open 

practice, experience and culture (community)ò (Laferriere et al., 2006, p. 78). In addition, Tafel and 

Bertani (2008) acknowledged the influential nature of beliefs upon teachersô behaviour and advocated 

professional learning facilitators acquaint themselves with participantôs beliefs in order to manage 

the change process more appropriately and respectfully for them.  

Purpose  

Three overarching questions guided this inquiry. 

¶ What were our mental lives about IT at the beginning of the inquiry and how 

did our mental lives impact upon the process of acquiring new knowledge about IT? 

¶ What impact do our mental lives have on our adoption of TPACK and constructivist 

pedagogies? 

¶ What features of action research facilitate the identification of teachersô mental 

lives and contribute to their development of TPACK? 

Methodology  

Five teachers (three from an independent primary school in Brisbane, one kindergarten teacher and 

myself) formed a professional learning community (PLC) with the intention to develop our 

knowledge and classroom practice with IT. Each participant (myself included) confessed to 

reluctantly using or proactively avoiding using IT in the classroom. In addition, I was the PLC mentor. 

An action research approach framed our professional learning. The constructivist, interpretivist, and 

non-positivist principles (Cardno & Piggot-Irvine, 1996) underpinning action research supported an 

approach to the teaching and learning that was personally relevant and meaningful to each of us. Our 

first action cycle involved planning for and implementing the use of some technology in a unit of 

work for our classes. Critical reflection occurred simultaneously to teaching the unit and immediately 

following completion of the unit. Arising from the reflection, modifications to the original plan were 

made in an attempt to strengthen the work or eliminate problems we had encountered. Two teachers 

from the primary school left our PLC after the first cycle citing health reasons. The remaining two 

teachers, Amanda and Dee continued to work through five action cycles with me for a further two 

and a half years. Both Amanda and Dee were experienced teachers. Amanda had been teaching for 

over 12 years and Dee for over 40 years at the time we began working together. I had worked 

intermittently as both a secondary school teacher and a journalist for 20 years. 

 

The data reported in this paper were collected from the last five action cycles. Evidence was drawn 

from planning meetings and classroom observations together with emails, professional and personal 

conversations and reflections. The accuracy of data and authenticity of our voices were major 

considerations, thus member checks with Amanda and Dee formed an important part of the data 

collection process. The data were transcribed and using NVivo software, coded inductively and 

analysed for themes.  

Findings  and discussion  

Our findings related to how our mental lives impacted our use of IT were consistent with a 

voluminous body of literature that has concluded our actions are determined by our thinking. Thus, 

because we all had reservations about using IT, we tended to use it reluctantly or avoid it altogether. 

For further discussion of this see Blackberry (2012). An unanticipated outcome from the action 

research was the evolution of a new model of professional learning that is the focus for the rest of this 

paper. The model, óTurning Teachers On to ICTô depicted in Figure 1 evolved from constant 

comparison analysis of the data. It is a holistic approach to professional learning that makes explicit 
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the features of action research that supported our IT practice changes whilst simultaneously 

acknowledging the impact multiple ecologies had on us as we strived for integration.  

Microsystem  

The model suggests the most powerful influence over our actions occurs at the microsystem level. 

That is, our thoughts and feelings directly impact our actions. While many teachers are able to 

perceive the need for change and initiate it without the support of other systems, other teachersô 

thoughts and feelings may function to prevent the adoption of changes in practice (see Pegg et al., 

2007; Tafel & Bertani, 2008). 

 

We all fell into this category and needed support to restructure our existing cognitive and affective 

representations. Although we understood its potential, our thoughts and feeling about IT prevented 

us from making significant changes to our practice. We were also united by a common fear; how to 

use IT. Amanda was worried about not knowing how to create an animation and the time it would 

take while Dee and I were concerned about using IT in educationally sound ways. The model 

acknowledges the centrality of our mental lives in guiding our action, and in our case, they were 

powerful determinants of our inaction. In order to be able to change our thoughts and feelings, we 

needed to acknowledge them, talk about them, identify their origins and reflect on how they prevented 

us using IT. We did this in our óconversation spaceô. 

The conversation space and reflection 

Our thoughts and feelings often remain tacit and invisible to others unless they are challenged. We  

 

Figure 1. Turning Teachers on to ICT Professional Learning model 

 

utilised the conversation space, a metaphor for the situated, sustained dialogue and 

reflection that pervaded the action cycles, to challenge our thoughts and feelings. 

Metacognitive processing and substantive reflection were powerful agents supporting the 
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change process.  

Metacognition has allowed me to see that uncertainty has characterised much of my 

thinking but that it has been practice and reflection on that practice that has allowed me 

to replace uncertainty with new knowledge. If we donôt challenge our thinking, how can 

it change and develop. (Gina) 

 

Dee summed up the significance of reflection and conversation for her saying:  

 

To be willing to shift oneôs thinking, through personal questioning, research and 

reflection, empowers unfolding growth and development and my ensuing conversations 

with Gina, as we shared conversations around childrenôs learning, technology and her 

own studies, began to provoke my thinking about the possibilities of technology as a 

valuable tool and process for education and for learning. (Dee) 

The process by which I was simply allowed to think out loud, to express my fears and 

concerns and to talk them through until they no longer served as roadblocks, was a great 

learning experience. I came to realise that I had nothing to fear from technology and that 

I was as capable as anyone else in playing with it and coming up with meaningful ways to 

use it to support my teaching and my studentsô learning. I expressed my frustrations to 

Gina. And, I have to say, just having someone I could do this with was a blessing in itself. 

Being able to talk it out gave me the clarity I needed to know I could change things for 

myself and for my students. (Amanda) 

 

As we worked through the classic action cycle of plan, act, observe, reflect and revise (Zuber-Skerritt, 

2001, p. 15) the conversation space also functioned as an information exchange that became the 

platform for identifying and addressing concerns, negotiation and personalising the learning process. 

The conversation space also helped us to articulate which steps supported our attempts at change. 

These concepts, we called óaction stepsô emerged during data analysis.  

Mesosystem  

At the outer edge of the ellipse, the eleven action steps identified in the data as supporting our planned 

change are indicated. These extend on the five traditional action research steps outlined above. The 

arrows indicate the movement of our action through various óaction spacesô. While the model suggests 

these óaction spacesô occurred sequentially, as we moved through cycles we found we sometimes 

skipped an óaction spaceô. The ability to move in any direction around the model is suggested by the 

space above and below the arrows.  

 

Three behaviours, supported by the conversation space, underpinned these action steps and were 

found to be critical to supporting the change process and restructuring our mental lives in relation to 

IT. Our data suggested intention/commitment, mentoring/collaboration and observation/reflection 

pervaded all our work. 

Intention/commitment 

Policy and school directives suggested we all had a reason to make changes but as this inquiry 

demonstrated these directives did not translate into action. We found many obstacles that prevented 

us from initiating IT use and integration independently. These barriers included: time, resources and 

our mental lives. We were cognisant of the fact that we didnôt know how to and this made us feel 

uncomfortable. It was important for us that we recognised it was in our best interest to make changes 

and this was accompanied by an intention to make changes.  

 
My own professional growth had led me to consider, wonder about, read and explore the 

growing relevance of ICT in early childhood classrooms over the span of my professional 

career. Keen to find a strong foundation on which to rest the use of ICT in my classroom 

setting to achieve meaningful and credible learning outcomes for children, my 
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relationship with Gina emerged. When we commenced the process, I was scared... scared 

of what I thought I couldnôt do and needed to be able to do to make the learning rich and 

interesting. My (natural) fear was also accompanied by an excitement that, here, I had a 

valuable opportunity to work alongside another professional. (Dee) 

 

Amandaôs intention to change was supported by evidence she had that indicated her students were 

not engaged and motivated. ñIôve also got to have a reason to do it... there has to be a reason to take 

on the next challenge.ò 

 

A commitment to change represents a deep shift in the level of seriousness with which the challenge 

is taken. When the commitment is explicitly stated, in particular to the mentor, there is a concomitant 

shift as the participant accepts a degree of accountability for their engagement in and actions during 

the action cycles. 

 
Having Gina checking in regularly, demonstrating a keen interest in what I was doing and 

questioning me, challenging me and encouraging me, was what held me accountable. It is 

one thing to hear of particular programs or websites and tell yourself that one day you 

will get around to exploring them in more details, but quite another to actually tell 

someone else you will doΟit and then have that person check in with you in a weekôs time 
to see how it went. That accountability was a key issue for me, particularly in the initial 

stages. (Amanda) 

Mentoring/collaboration 

Teachers often work in isolation and are frequently expected to implement change independently or 

with minimal support. Our action cycles valued mentoring and collaboration as a means of 

continuous, authentic and contextualised support.  

 
Two heads are better than one. With Gina as my sounding board, cheer squad and mentor, 

I began investigating other ways in which I could incorporate ICTôs into my classroom. 

Having her checking in regularly, demonstrating a keen interest in what I was doing and 

questioning me, challenging me and encouraging me, was what held me accountable. 

(Amanda) 

She was a generous, resourceful and enthusiastic mentor. She was willing to listen and 

was capable of extrapolating our differing capabilities, roles and responsibilities and our 

need for provocation. She led by example and was aware that each of us would engage as 

and where we were able, available and interested. (Dee) 

Observation/reflection 

Watching students work with computers and their seeming enjoyment and comfort in doing so, was 

a powerful agent of change. Our observations of their capabilities, together with their motivation and 

enthusiasm provided us with new evidence which directly contradicted Amandaôs early claim that, 

ñthe students will require a lot of support to do thatò (ie. work with computers to create an animation). 

During cycle two, as a result of using technology-mediated pedagogy, a WebQuest, Amanda observed 

positive changes in her studentsô motivation andΟtheir ability to work independently.  

 
Today I must admit Iôm very excited. I just love not having the kids in my face every five 

minutes and feeling frustrated. The students responded so positively to doing a WebQuest. 

I originally thought it might just be the novelty of using the computers but I tell you what, 

after seven weeks the novelty of using computers has worn off so something else must have 

been keeping them motivated and on task. I did not expect to have some students where 

theyôre at today. And theyôre excited and you know thatôs the best thing is that theyôre 

loving it. Before the students seemed to lack any sort of engagement with the topic. 

(Amanda)  
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These positive perceptions permitted Amanda to revise her beliefs about a range of IT related issues 

she formerly held and supported her to continue with IT integration. 

Exosystem and macrosystem  

The exosystem and macrosystem are positioned at the outer edge of the model because for us, they 

exerted the least influence on our IT practice. Government mandates and educational department 

policy directives had failed to shift our thinking and increase our IT use.  

Conclusion  

The nuanced and highly personal lives and contexts within teachersô work deserve a form of 

professional learning in which the individual is valued, understood, and supported to make change 

possible. This study has highlighted the need for teachersô mental lives to be made visible and that 

the interplay of the meso, exo, and macrosystems of their work environment must be investigated and 

addressed during any ICT-related professional learning experiences. A mesosytem that is able to 

challenge teachersô mental lives and support them through experiential and situated learning is needed 

to make teachersô learning personally and professional relevant and to address the malady of IT 

integration in our schools.  
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Abstract 

The ubiquity of mobile computing devices, such as phones and tablets has led to their 

increased use in education. The ability of these devices to augment physical spaces with 

additional content shows particular promise to enable the creation of guided and learner 

driven learning experiences. In this paper, we introduce Trailblazer, a software framework 

that allows non-programmers to create rich augmented reality experiences. The 

framework allows for activities that are composed tasks that include a mixture of 

information transmission and knowledge testing through a multi-modal experience. A case 

study is presented demonstrating the framework in the cultural heritage space with Year 

5 integrated curriculum. 

 

To assist the learning process it can be helpful to journey out of the classroom and into certain places 

of interest. For example, visiting a heritage site to learn about the past or attending a significant event, 

such as eruption of a volcano. There are, however, barriers to such excursions. The place of interest 

could be impractical to get to, dangerous, or the significant event may have already passed. Further, 

if the site is visitable, expert guidance is needed in taking a group through the site. 

 

A promising solution to the barriers on physical excursions is to augment them with mobile-based 

augmented reality applications (MAR). In augmented reality (AR), a physical place is transformed 

by adding virtual content using the mobile device. This is typically implemented by using the camera 

on the mobile device to capture a view of the environment, presenting it on the screen with the 

additional virtual content superimposed on the actual scene. The content can include written text, 

images, video and recorded voiceover through to interactive 3D objects that appear to be a part of the 

actual scene. This has several applications. For one, an actual place of interest can be augmented with 

guides and information. This information can be directly matched to meet curriculum objectives so 

that the experience is both engaging and educationally effective. Further, events from the past and 

objects no longer present can be recreated through augmented reality. In addition, a space that is not 

connected to the place of interest, but is easily accessible (such as a school oval), can be transformed 

with augmented reality to represent the place of interest. 

 

Currently, there is no easy way to create a rich, engaging educational experience using AR. One 

current solution is to commission custom AR apps, typically a costly, time consuming process, 

resulting in an app where the content is not easy to change.  Another solution is to use one of the 

existing consumer-accessible authoring tools, such as EveryTrail (2014) or Aurasma (2014). Such 

tools are currently limited to serving content rather than letting the user take an active part in the 

experience, or having the ability to scaffold learning tasks to build competence. In our work we 

address these limitations through an easy to use framework, Trailblazer, where rich experiences can 

be built from a set of generic task types that promote exploration and actively engage the participant. 

 

The rest of this paper is organised as follows.  First, we provide a review of existing work in the 

augmented reality space, focusing specifically on learning. We then provide an overview of our 

solution, followed by a case study of applying our solution in the cultural heritage space. This is 

followed by a discussion of the feedback we have received so far and the conclusion.  
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Theoretical Framework and Literature review  

Innovation in learning with technology depends on individual access to innovative technologies and 

the pedagogy and infrastructure that support them. Contemporary theories of learning with 

information communications technology (ICT) emphasise socio-cultural and constructivist theories 

of learning (Webb & Cox, 2004). Pedagogical approaches to technology integration support student-

centred environments that are characterised by their focus on active participation, collaboration, and 

knowledge production rather than knowledge acquisition (Keengwe & Onchwari, 2011). One of the 

newest technologies currently being explored for its potential to offer interactive multimodal learning 

experiences is AR technology (Billinghurst & Dunser, 2012). Physical manipulation of digital content 

using AR technology is now possible thus opening up a myriad of opportunities for educators to assist 

learners in exploring abstract spatial and temporal concepts. 

 

How the coexistence of virtual objects and real environments might assist learning is the subject of a 

rich discourse. Arvanitis et al. (2007) argue that the coexistence of virtual objects and real 

environments allows learners to visualize complex spatial relationships and abstract concepts.  

According to Klopfer & Squire (2008), such coexistence enables the learner to experience phenomena 

that are not possible in the real world and to interact with two and three dimensional synthetic objects 

in a mixed reality environment.  Both create a context for deep learning. Other researchers (Squire & 

Jan, 2007; Squire & Klopfer, 2007) argue that such environments enable the development of 

important practices and literacies that cannot be developed and enacted in other technology-enhanced 

learning environments. In a literature review of research in AR applications in education, Wu et al. 

(2013) state that such benefits make AR one of the key emerging technologies for education over the 

next five years. 

 

There is still much to learn regarding how AR can best be used for educational purposes (Folkestead 

& OôShae, 2011). Some recent projects suggest the possibility of AR complementing current learning 

models and tools. AntarticAR (Lee, Dunser Nassani & Billinghurst, 2013) investigated the 

application of AR to create a virtual tour of Antartica where significant portions of the real world 

(such as a school oval) were replaced with virtual content allowing the user to become immersed in 

Antarcticaôs extreme environment. The Handheld Augmented Reality Project (HARP) (OôShea et al. 

2009), investigated the efficacy of AR curricula for engagement and understanding. This collaborative 

project developed two scenario-based AR curricula, targeted towards Massachusetts state academic 

standards for middle school math and languages. Prohibitive technological, management and 

cognitive overload issues were common across these projects; however, overall these projects 

demonstrated the potential usability of AR technology for engagement and understanding. 

Introducing Trailblazer 

Our solution in the AR space, Trailblazer, is targeted towards the goal of allowing non-programmers 

to build engaging augmented reality experiences. In line with this aim, we have opted to develop a 

graphical user interface (GUI) based system through which such experiences can be created and 

stored on a server. The content stored on the server is then experienced through a mobile app. The 

features of Trailblazer were determined using an iterative and incremental methodology using a 

participatory design process. In this approach, the system is built in increments of functionality with 

each undergoing several iterations. 

 

Feedback on iterations was sought from a wide range of stakeholders, as detailed in the next section 

on the case study. Due to the wide range of experience with mobile devices in the potential target 

audience, it became important to design a simple, intuitive interface. Some general principles used in 

the interface design of the app include: minimal options on each screen, large meaningful icons and 

organization of the interface to support one hand interaction. In addition, as it is sometimes useful to 

situate AR activities outdoors, a colour scheme was chosen to maximise the contrast of user interface 

elements. 
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The architecture of the Trailblazer system is shown in Figure 1. From the perspective of a learner (or 

anyone wishing to partake in the experience), they download a Trailblazer app onto their mobile 

device from an app store (such as iTunes or Google Play). The app does not come with any AR content 

when initially downloaded, but provides a means of connecting to the Trailblazer server, which holds 

a set of experiences that the player can choose from to download and experience through the 

Trailblazer app. With this approach, the same app can be used for multiple learning experiences, rather 

than having to download a different app for each. This promotes a consistent experience in terms of 

the user interface and functionality for various types of learning experiences. 

 

The Trailblazer framework from the perspective of both a learner and the author of 

the learning experience. 

From the perspective of an author, they build a particular experience on the Trailblazer server through 

a web browser interface. As we envisage Trailblazer to be used to create a wide variety of experiences, 

encompassing different content across different locations a flexible structure was needed in which 

generic óexperienceô elements could be placed. This structure, consisting of five levels, is shown in 

Figure 2 along with the specific experience built for the case study, described later in this paper and 

possible extensions. 

 

At the top level is the trail, which consists of one or more physical places of interest (POI). Each POI 

can have a number of quests, which are intended to be thematic groupings of activities based at that 

place of interest. An activity is made up of a number of tasks, each task being in a concrete location 

at the place of interest. These task locations are anchored either by GPS location or visual marker. 

Multiple sequential tasks at the same visual marker are supported, with the completion of one task 

causing the next task to appear. 

 

Figure 2: The five levels of content in the Trailblazer framework (a), along with an example 
instance (b). 
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Activities in a quest can be attempted in any order, and the author of the experience can create a 

combination of ordered and unordered tasks within an activity. Several task types have been created 

to allow the author to create the activity, summarized in Table 1. 

 

Table 1: Types of tasks present in the Trailblazer framework. 

Task Type Learner interaction involved Role 

Information 

Panel 

Presents a panel of text over a visual 

marker. 

Information relevant to the activity 

can be presented to the learner, such 

as clues to find the next task or 

information about the POI. 

Video A video is played over a visual 

marker. The video pauses when the 

marker moves off-camera and 

resumes when the marker is visible 

again. 

A more multi-modal experience than 

the text-based information panel. The 

video task type can be used to 

demonstrate concepts to the learner. 

3D Model A 3D geometric model is shown with 

position, orientation and scale to 

match the marker. The learner can 

manoeuvre around a virtual object is 

if it was in the physical environment. 

The learner can make observations on 

objects that are not at the physical 

location. This can be used to engage 

learners with artifacts that may have 

once existed at the place of interest, or 

those too valuable to be on display to 

the public. 

Key Provides an object that can be 

collected, anchored to a visual 

marker. The author can make other 

tasks unavailable (locked) until a set 

number of these objects have been 

collected. 

Introduces an óexploreô mechanic 

where the learner needs to investigate 

their surroundings in order to unlock 

a particular task. 

Multi-Choice 

Question 

The learner is provided with three 

possible answers to a question, one of 

which is correct. The learner selects 

an answer. Points are awarded for 

selecting the correct answer, with 

points diminishing with the number of 

attempts before the correct answer is 

selected. 

Provides a point for reflection, where 

the learner must make a decision. This 

decision can be informed by other 

content at the POI, or the learner can 

guess. This means the player need not 

be óstuckô on this task, however 

subsequent tasks should not assume 

knowledge of this question.  

Written Answer 

Question 

Written text is provided (typically 

intended to be in the form of a 

question), with blank spaces that the 

learner has to fill in with a particular 

set of words. The author can elect for 

some of the letters in the answer to be 

revealed. 

A point where the learner can reflect, 

but harder than the multi-choice 

questions in that there is limited scope 

for guessing. The learner must enter 

the correct response in order to 

proceed with the activity. Tasks 

subsequent to this can assume the 

learner understands the question.  

 

In addition to the information provided directly with the task, each task can have documents attached 

to it that are added to the Items library on the Traiblazer app. These documents can be in the form of 

videos, documents (eg. pdf files), or images. Appropriate documents can be selected to help the user 

complete the activity, or to act as reference points for work done outside the app, such as reflective 

activities back at school for a school-excursion. 
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Case study: Trailblazer for the cultural heritage space  

Working in partnership with the project sponsor, National Trust of Australia WA (NT), we have 

created a demonstration of the framework that delivers primary level integrated curriculum at Year 5 

level, based around Western Australiaôs oldest surviving domestic building, Tranby House (TH). 

Curriculum integration refers to curricula that are aimed at making subject matter more relevant to 

studentsô experiences with less focus on discipline boundaries (Gehrke, 1998). Though literature 

highlights barriers to integrated curriculum, such as teachersô lack of knowledge outside their own 

discipline and difficulties in fitting established assessment systems (Lam et al., 2013), Trailblazer 

offers the architecture to embed knowledge from multiple disciplines and guide the students through 

the AR experience. Toward this end, we have developed two activities, Arrival and The Black Swan, 

that include content related to: environment, heritage, sustainability, history, literacy, and numeracy 

set in the context of the TH locality, aligning to meet the outcomes of the Australian History, 

Geography, Science and Mathematics Curriculum. 

Arrival activity 

The arrival activity consists of a series of non-linear puzzles associated with the historical artifacts 

located in the entrance foyer of TH. To encourage students to explore, they are first required to collect 

a number of AR keys óhiddenô in the foyer, followed by alternating sequences of information panels 

and questions focused around artefacts with information about the journey the settlers of TH took to 

arrive in Australia and how TH was started. Challenges include having to calculate the month of 

arrival, examining the goods that the settlers bought with them against importance for survival and 

examining the size and shape of land allocated to the settlers. A screenshot from one of the tasks in 

the Arrival activity is shown in Figure 3 (a). 
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(a)                                                                                (b) 

Black Swan activity 

This activity was situated outside TH, next to the banks of the adjacent river and positions students 

in the role of a biologist. A visual marker, given to students outside TH, triggers this AR experience 

which includes a 3D model of a black swan, screenshot shown in Figure 3 (b), accompanied by an 

audio narrative detailing the historical context and significance of the black swan as well as 

instructions for an inquiry task. Working in pairs the students must then orientate the tablet to gain 

different spatial perspectives of this species so that they may draw its key morphological features on 

the evidence worksheet. Ultimately this inquiry-based task will challenge students to collect evidence 

and form an hypothesis related to why so few of these birds exist now in this location. Here we are 

using AR to amplify the real world environment, as the likelihood of observing this particular 

indigenous species is very low due to destruction of its natural habitat and the level of watercraft 

activity on that particular stretch of the river. 

Results and Discussion  

Prior to testing with Year 5 students, formative feedback on the Trailblazer architecture and the Arrival 

activity was sought via a think tank of stakeholders, including representatives of the NT, teachers and 

curriculum experts and representatives of the indigenous community. The think tank was situated on 

site at TH, giving participants an opportunity to engage in an authentic user experience of the 

activities. A summary of this formative feedback, along with modifications made in response follows. 
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Our stakeholders perceived the navigation between the various visual markers used by the arrival 

activity was not intuitive and would potentially lead to cognitive overload. Consequently the 

instructional clues were re-written in a simpler and more targeted fashion. Navigational and user hints, 

including how to hold the tablet to trigger the AR experiences, were also added. Contrary to the 

evaluative feedback arising from the HARP project (OôShea et al. 2009), the non-linear nature of the 

arrival tasks seemed to invoke a sense of confusion. Suggested improvements included numbering 

the tasks or a screen tool added to indicate how much of the quest had been completed. On the visual 

presentation of tasks, participants indicated perceptual difficulties as the size of some markers (such 

as info panels) was scaled with distance away from the visual marker. This necessitated modifications 

to the presentation of makers, increasing their space to fill the screen and increasing the text font size. 

A further improvement that was made to the activities was to simplify the readability of the textual 

information to align more closely with the typical reading age of a Year 5 student.  

 

Further feedback specific to this POI was to feature more historical events or objects no longer present 

as part of the experience. A more multimodal experience, featuring video and audio was also 

suggested. The Black Swan activity was created in response to these suggestions. Value was also seen 

in students being able to capture video and photographic evidence of the completed quests, which 

then could be used back at school. This feature was seen to be innovative in terms of enabling further 

opportunities to conduct inquiry based activities with evidence collected on site. Various solutions 

exist to enable this, such as the use of cloud-based storage that the students could access from 

anywhere. This will be explored in future work.  

 

After the improvements in response to think tank feedback were made, the next iteration of Trailblazer 

and the activities were tested with the target audience, 32 Year 5 students from an Independent 

metropolitan primary school. The students were partnered up to complete both the arrivals and black 

swan activities. Almost without exception these ten-year-old students intuitively were able to use the 

swipe features of the tablet and without instruction understood that pressing the home button would 

return them to the beginning of the quest. High engagement in this activity was observed; however, 

unexpectedly issues arose with some pairs of students experiencing ownership issues over the single 

tablet device, which resulted in the NT tour guides and researchers having to strongly reinforce taking 

turns. The confined nature of the entrance foyer where the arrival activity was located resulted in 

unanticipated management issues requiring intervention by the NT tour guides and classroom teacher. 

Almost immediately, the researchers noticed a competitive element arising between pairs of students, 

with many students seen rushing to locate all the AR keys and solve the challenges.  

 

Once the students had been situated outside of TH next to the banks of the river gasps of delight were 

heard as the students triggered the appearance of the 3-D model of a black swan. Activating the AR 

black swan automatically triggered an audio introduction and set of instructions for this task. As these 

tablets were not purposefully designed for outdoor use, listening to this information was problematic 

due to the ambient background noise and the excited student chatter. The researchers intervened after 

noticing this difficulty and offered a verbal explanation for this task instead. Despite being instructed 

to remain seated during this drawing activity the students stood up in order to orient the tablet to 

achieve a complete view of this bird. Spatially this was a challenging task requiring the students to 

simultaneously view the black swan and attempt to draw its features. Without explicitly being 

instructed, the majority of students collaborated with their partner to successfully draw the black 

swanôs key morphological features on the evidence sheet provided. A number of students were 

observed to be so deeply engaged with viewing the black swan that they became disoriented and were 

asked to sit down for fear of tripping or bumping into one another. The issue of glare on the screen 

was resolved in this particular play testing trial by situating the students in a shaded location, thereby 

maximizing screen contrast and clarity in this outdoor based activity.  

Conclusion and Future Work 

Designing curricula specific learning activities that leverage off the affordances of AR is a continuing 
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topic of research. In this paper, we have described the Trailblazer framework which we have designed 

to allow non-technical experts to craft such learning activities in order to accelerate research in the 

field and also to minimise barriers to practical implementation. The framework includes a web-based 

editor where the authors of experiences construct sequences of tasks, having the ability to interweave 

text-based information with 3D virtual models, videos as well as questions to encourage the learner 

to reflect and engage with the material. To demonstrate the framework we have created two 

demonstration activities and received promising feedback from the Year 5 audience. In future work 

we are aiming to explore a wider set of activities and also to enhance the framework with a wider 

array of task types. 
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