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Abstract 

The Government of East-Timor has been supporting several approaches to empower national education, 

since its independence back in 2002. One of the priority areas has been the implementation of in-service 

teacher training programs in cooperation with higher education institutions from other countries, such as 

Portugal. In this paper the authors describe and reflect on a particular science teacher training program 

held in Díli in 2011in order to discuss the role of ICT towards a better education for all, in line with the 

recently approved sustainable development goals (SDGs). The authoethongraphical approach that was 

used is conceptually supported on the Model of Situated Perspective on teacher learning and professional 

development (Borko, 2004). One important output is the fact that Timorese teachers are not the only 

professionals that need continuous development programs involving ICT. Teacher trainers need it as well 

in order to be able to integrate it in their teaching practices and support others to do it.  
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Introduction  

 In order to empower the national education 

system, the Government of East Timor has been 

promoting several in-service teacher education 

programs, counting with the support of several 

Higher Education Institutions from other countries, 

such as Portugal and Brazil, through international 

cooperation protocols.  

 Envisaging the 21st century as an information and 

technology based society (Mauaie, Ito & Arnaldo, 

2014) it is of crucial importance to reflect on the 

design of these teacher programs and on the process 

of their implementation considering the use of 

Information Communication Technologies (ICT). 

To what extent are ICT being used as a means to 

strengthen the technical and pedagogical 

competences of East Timorese teachers? Are there 

any missed opportunities considering the use of ICT 

towards the empowerment of science teachers?  

 The authors aim to tackle the previous identified 

issues believing that the outputs of the discussion 

may be relevant for other academics involved in 

science education development programs 

implemented in the context of international 

cooperation protocols, particularly with developing 

countries. Considering this goal, this paper draws on 

four main sections. First a brief summary of the 

socio-political background of East Timor and its 

consequences on the educational system is 

presented. This summary is followed by a brief 

literature review about the role and potential impact 

of ICT in educational contexts, as well as a global 

characterization of ICT in East Timor. After this 

theoretical and empirical contextualization the 

authors describe and reflect upon one particular 

teaching program developed for Timorese science 

teachers, using this illustrative case as a conceptual 

scaffold to discuss some key-aspects considering the 

selected topic. Finally some recommendations are 

delineated considering the integration of ICT into the 

design and implementation of effective professional 

development programs for science teachers, 

undertaken in the context of international 

cooperation, in order to promote its impact on 

teacher learning and teacher practice.  

 

The educational background of East 

Timor 
 East Timor became an independent country on 

May 20, 2002, after 450 years of Portuguese colonial 

administration, 24 years of illegal occupation by 

Indonesia, and 32 months of temporary international 

administration by the United Nations Transitional 

Administration of East Timor.  

 After the 1999 UN-sponsored referendum 

widespread violence and destruction of public and 

private property left the nation severely weakened. 

The country was in ruins and lost almost its entire 

qualified workforce in all sectors, especially 

education (Robinson, 2009). Around 90 percent of 

secondary teachers, 20 percent of primary teachers 

and most administrators in the education system 

were not indigenous East Timorese and departed at 

this time. Significant loss of life and the 

displacement of entire communities severely 

affected the educational system (Heyward, 2005, 

UNDP, 2002). This historical background poses 

major challenges for the development of education 

in this small country. Due to the lack of qualified and 

experienced professionals in the education sector, 

the East Timorese Government has been heavily 

investing in teacher training, mainly in in-service 

teacher training programs. In fact continuing 

professional development strategies are considered 

to be the most effective approaches to prepare 

teachers adequately and to improve their practice, 

once they enter the teaching profession (Mokhle, 

2013). 

 Such in-service training programs have been 

developed through international cooperation 

protocols, mainly with Portuguese and Brazilian 

institutions, i.e., institutions from Portuguese 

speaking countries as Portuguese is one of the 

country’s official languages, along with Tetum, and 

has been the main instruction language according to 

the 8th article of the Timorese Education System 

Basic Law (Government of Timor-Leste [GOTL], 

2008) at least until 2015.  

 

 The role and potential impact of ICT 

in educational contexts – a brief 

literature review 
 ICT have brought many changes in different 

areas of our lives, such as in educational contexts 

(Mauaie, Ito & Arroio, 2014). The importance of 

ICT as a motor for greater social inclusion, quality 

of life and competitiveness in the labour market and 

economic growth is emphasized by various authors 

and international policy bodies (Erstad, 2010; 

Redecker et al., 2011; European Commission [EC], 

2013; Kampylis, Law & Punie, 2013). In the past 

decade, there has been a call for educational systems 

to make ICT an integral part of their teaching and 

learning processes. As a result, new forms of 

teaching and learning have emerged as well as new 

formats of educational resources, such as open 

educational resources or platforms and digital 

contents.  

 In the context of low-income countries, the 

integration of ICT are reported to be a powerful 

accelerator to achieve the Millennium Development 

Goals and the objectives of Education for All 

(Unwin, 2015). Different authors suggest that they 

promote educational quality, lifelong learning and 

the provision of educational opportunities for all 

(Anderson, 2010; Kampylis et al., 2013; United 

Nations Educational, Scientific and Cultural 

Organization Institute for Statistics [UIS], 2014; 

Unwin, 2015). In addition to these, they have the 

potential to create highly flexible education 
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environments, reaching students with poor or no 

access, especially those in rural and remote regions 

and to merge formal and informal learning contexts 

(Anderson, 2010; UIS, 2014). Moreover, they can 

provide teachers access to high-quality teaching 

resources and to professional development online 

(Anderson, 2010; Unwin, 2015). 

 The effective integration of ICT into Education 

demands new roles from teachers and students 

(Anderson, 2010; Resta & Patru, 2010). Changes in 

teacher roles include a shift from being a knowledge 

transmitter to becoming a learning facilitator, 

collaborator, coach, knowledge navigator and co-

learner. S/he no longer controls or directs all aspects 

of learning, but gives students more options and 

responsibilities for their own learning. As to 

students, changes include becoming an active 

participant in the learning process instead of being a 

recipient of information, producing knowledge and 

not reproducing it or learning collaboratively with 

others instead of learning as a solitary activity. 

 However, the successful integration of ICT into 

Education requires that governments adopt and 

develop ICT policies for their education systems and 

back them with substantial investments in ICT 

provision. It also requires the consideration of 

physical conditions, such as electricity and network 

supply points, computer labs, rooms for servers, 

placing cables, network points etc.; human resources 

to set up and maintain such infrastructures; financial 

resources to support the installation and maintenance 

of equipment; and well trained school teachers and 

leaders (Plomp, Anderson, Law, & Quale, 2009; 

Eickelmann, 2011; UIS, 2014). 

 Along with a clearly stated vision for ICT use in 

Education and adequate ICT infrastructure and 

support, school leaders and teachers are the key to 

ICT integration (Anderson, 2010; Kampylis et al., 

2013; UIS, 2014). School leaders need adequate 

training in order to be acquainted with the 

requirements of ICT integration, as well as to 

support teachers and changes in teaching practices in 

their schools. Teachers need training on ICT and ICT 

pedagogical use so that they can integrate it 

effectively into their teaching for the improvement 

of student learning. 

  

 The Status of ICT in East Timor 
 Since its independence, in 2002, East Timor has 

invested considerable funds and energy to rebuild its 

infrastructures, in an effort to regenerate economic 

growth and provide the necessary systems and 

services to enable and enhance the living conditions 

of its people. The effort to boost the Education and 

the Telecommunication sector, its infrastructure in 

particular, has been a key part of this (GOTL, 2002). 

However and despite the considerable energy that 

has been going into this rebuilding, the ongoing 

challenges remain significant. 

 Data available reveals that there is still an 

inadequate power supply infrastructure in the 

country’s capital and that it is almost non-existent in 

the rural areas. The majority of households, circa 

82%, do not have access to electricity, and firewood, 

plant oils and batteries are used as primary sources 

of energy by around 98% (UNDP-UNEP: PEI, 

2012). Based on figures from the Census 2010, the 

electrification is mainly concentrated in urban areas, 

with the electrification rate being 88% in urban areas 

and 19% in rural areas (GOTL, 2010). Still, even in 

urban areas there is a high rate of outages 

particularly in the evening. 

 A survey conducted in 2011 concludes that 16% 

of the Timorese population does not access any form 

of media or ICT (radio, television, newspapers, 

internet or mobile phones) (United Nations 

Integrated Mission in Timor-Leste [UNMIT], 2011). 

Nevertheless, mobile phone usage is increasing and 

mobile phones are becoming a significant 

communication tool. Different information sources 

(da Silva, 2009 UNMIT, 2011; Kelly & Souter, 

2014) advance that the telecommunication sector has 

been expanding with the mobile telephone sector 

experiencing a strong growth. Data available 

indicates that nearly 55% of the current population 

owns a mobile phone and that mobile voice coverage 

is offered in all 13 districts—covering 92.5% of the 

population (UNMIT, 2011; Kelly & Souter, 2014). 

11% of mobile owners use mobile phones to access 

the Internet, but the majority (79%) accesses it from 

Internet cafés as only 0.5% of the population has 

Internet access at home (UNMIT, 2011). These data 

seem to be in line with data presented by a report 

chaired by UNESCO (2013) that refers a 78% 

growth in mobile broadband services in low-income 

countries and indicates that such service is often the 

only access method available in these countries. 

 As to access to ICT and internet in schools, a 

recent study concludes that the majority still lacks 

the basic elements to help build the ICT educational 

and administrative capacity of schools, such as 

electricity, telecommunication facilities and 

appropriate rooms (Lucas & Santos, 2015). The 

study also found that the government is starting to 

equip schools and intends to do it gradually. In 

addition, there are evidences that teachers own their 

personal laptops and use them to search for 

information, communicate and prepare tests. Also, 

that some students use their mobile phones to access 

the internet in order to look for words, browse the 

web, check information or visit social networking 

sites (Cabrita et al., 2015).  

 Data from other sources, such as the country’s 

National Educational Strategic Plan (NESP) 2011-

2030 indicates that it includes a program to fully 

develop and install the ICT infrastructure and 

technical support needed to implement modern 

pedagogy and effective education management and 

planning (Ministry of Education [MoE], 2011). The 

initial efforts focus on introducing ICT as a 

fundamental management tool and on training 

ministerial staff and educational agents to 

appropriately use the technology in the normal day 

to day managerial activities. Despite no or limited 
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access to ICT infrastructure and resources in schools, 

the country has already developed its Education 

Management Information System (EMIS), which 

collects important data for long-term planning, 

monitoring and evaluation, as well as operational 

management of the education system (Santos, 

Marwata & Sembiring, 2014). 

 As such, and despite barriers and challenges 

faced, the country has already moved into the 

emerging stage of ICT integration (Southeast Asian 

Ministers of Education Organization [SEAMO], 

2010; Anderson, 2010). At this stage, schools are 

becoming aware of ICT and some begin to purchase, 

or have had donated, some computing equipment 

and software. Administrators and teachers are 

starting to explore the possibilities of using ICT for 

school management and although practices are still 

firmly grounded in traditional, teacher-centred 

practice, national policies and curricula are starting 

to reflect an increase awareness of the uses of ICT. 

The NESP is very clear in its vision for its 

educational system, proposing, for instance, the 

integration of technological activities into the 

official general secondary curriculum both as a 

subject in itself, as well as a means to help change 

the pedagogy prevalent in schools by moving from a 

transmission teacher directed methodology towards 

a greater focus on the individual learner. 

 

 Exploring the use of ICT within and 

beyond in-service teacher training 

programs of science teachers 
 In order to explore the role of ICT regarding 

teacher training programs in East Timor, the 

memories of the learning-teaching experiences of a 

group of Portuguese teacher trainers experienced 

during the 8th edition of the teacher training bachelor 

in East Timor in 2011 (Lopes, Almeida, Martinho &, 

Capelo, 2014; Almeida, Lopes, Martinho, & Capelo, 

2014) were revisited. The 8th edition of the teacher 

training bachelor’s degree took place at the National 

Institute for Teacher Training (INFORDEPE), 

located in Dili, East Timor. It consisted in 300 hours 

of training in Science Education, namely in Biology, 

Chemistry, Mathematics and Physics and included 

several modules that corresponded to different 

subjects. A total of 301 teachers attended these 

science modules, evidencing the recognition of its 

value towards the development of the country.  

 The second auto-ethnographical reflection 

(Hernández, Sancho, Creus, & Montané, 2010; 

Mitra, 2010) on the learning experience was 

conducted with the support of an educational 

researcher specialized in ICT and with experience in 

teacher training within the context of international 

cooperation. The adopted approach is conceptually 

supported on the Model of Situated Perspective on 

teacher learning and professional development 

(Borko, 2004) – Figure 1. In a first moment, the 

authors describe the context and the strategies used 

during the professional development program 

focusing on the (non) use of ICT within the sessions. 

In the second section, an illustrative case considering 

long term interaction between one teacher trainer 

and one science teacher is explored in order to 

deepen and extend the reflection considering the role 

of ICT within and beyond the training programmes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – The process of reflecting on a particular professional development system (adptated from Borke, 2004, p. 4) 

 

The 8th edition of the science teacher training 

bachelor’s degree and the use of ICT 

 The huge diversity of the in-service teachers’ 

educational backgrounds was a common feature to 

all the four science subjects and constituted a big 

challenge for the trainers, who attempted to level the 

knowledge of the teachers. Due to the teaching 

methods usually used in East Timor, which 

overvalue memorization and the passive acquisition 

of knowledge (Heyward, 2005), the trainers 

identified some underdeveloped general 

competences, which should be strengthened. The 

initial expectation of the teacher trainers was to 

integrate teaching and learning strategies using ICT 

in the teacher training, such as collaborative Power 

Point elaboration and presentations, followed by 

group discussion, since this would constitute a 

strategy to strengthen these competences and to 

engage the trainees in innovative teaching and 

learning strategies.  

 However, the teacher trainers soon realized that 

this was not the most efficient approach since it 

implied basic infrastructures that were not available 

on a regular basis in the teacher training institution 

(Lopes et al, 2014). Apart from the frequent 

electricity supply outages, it is important to 

ICT researcher 

Science Teachers (as learners) 

Teacher Trainers as facilitators  

Teacher Training Program 

 
Auto-ethnographic reflection on the process 

focusing on the role and potential of ICT 

Teacher Trainers as learners   
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emphasize that the training institution only had one 

computer room available (with less than 20 

computers) which was clearly insufficient 

considering the number of trainees and the 

pedagogical aims of the course.  

 Moreover, the teacher trainers realized that even 

if there were more computers, it would still be an 

enormous challenge to accomplish changes in the 

teachers’ daily classroom activity, because the 

context and setting in which they work every day 

also lack these infrastructures: “(…) We brought a 

video projector to show some power point ... 

presentations, but when the Timorese teachers 

described to me their professional context… I 

thought… How inappropriate. What is needed is 

innovation through pen and paper and by simple 

teacher-student talk. What is the point/logic in 

showing utopic innovation?! Innovative strategies 

have to be implementable by the teachers at their 

own school.”   

 

The role of ICT after the teacher training program 

 After the teacher training program was over, the 

science teacher trainers maintained professional 

contact with some of their trainees. E-mails were 

exchanged mainly in order to help teachers access 

specific literature and other references, for example 

in order to prepare practical lessons using lower cost 

resources appropriate to their own needs at a specific 

moment. In some cases, teacher trainers also 

provided some background literature to help the 

teachers prepare their post-graduation (master) 

studies, taking opportunity of their possibility in 

accessing information more easily. 

 Throughout the five years of (distant) 

communication between Portuguese teacher trainers 

and science teachers from East Timor, the 

consciousness of the Portuguese teacher trainers 

regarding the importance of ICT towards better and 

higher impact of professional development 

strategies, increased. It was indeed this 

consciousness that triggered the motivation to repeat 

the auto-ethnographic study with an educational 

researcher specialized in ICT. Some of the outputs 

of the collaborative discussions are presented here. 

All authors (the teacher trainers as well as the 

educational researcher specialized in ICT) agree that 

it is of crucial importance to integrate ICT related 

strategies that may assist teachers in their daily life 

in the training programs, even after the programs 

have ended, since ICT are indeed a powerful tool for 

global development. ICT help to (i) enhance access 

and use of information, (ii) promote and facilitate 

(global) networking and (iii) raise opportunities by 

giving everyone a voice to share ideas and doubts, 

according to his/her personal rhythm and needs.  

 As an illustrative example, Figure 3, transcribes 

two e-mails from one of the trainees from 2014, two 

years after the bachelor course ended. In the first e-

mail the teacher asks for help to interpret a ‘botanical 

phenomenon’ he observed on a coconut. The teacher 

trainer got into contact with a botanist in order to 

understand the picture that was sent, compiling 

afterwards some references related to the 

phenomenon. The Timorese teacher acknowledged 

the support in clarifying his doubt (2nd e-mail), and 

was then able to use the received information and to 

discuss it with his students.  

 It was also with the support of the researcher 

specialized in the domain of ICT and Education that 

these teacher trainers realized that their vision of 

ICT, back in 2011, was a narrowed one, being 

focused mainly on the use of personal computers, 

video projectors and Internet access. Although one 

tends to think of ICT as the technologies related with 

the latest innovations, the term is, in fact, broader 

referring to all forms of technology that are used to 

transmit, process, store, create, display, share or 

exchange information by electronic means 

(UNESCO, 2007). These include radio, television, 

telephone or the DVD for instance. Not 

acknowledging a broader definition or the potential 

of ICT for learning, and not acknowledging the 

particular history of evolution considering the use of 

ICT in East Timor, may have led to some missing 

opportunities back in 2011 considering innovation in 

East Timorese science classes (Figure 4).
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 ICT & Education in East Timor: two 

main suggestions for future work 
 In this paper the authors used an illustrative case 

to reflect upon the role ICT could play within teacher 

training programs developed in the context of 

international cooperation. The major challenges and 

missed opportunities were highlighted. One key 

aspect that emerged from the discussion is the need 

to start considering ICT training also for teacher 

trainers (not only students or teachers) so that they 

can (also) be empowered to broaden up the impact 

of the development program by using a higher 

diversity of ICT.  

 It is also important to notice that it was only 

through this second reflective process that the 

teacher trainers realized the global scenario of ICT 

use and that there were other means that could have 

been used to promote classroom innovation and 

therefore the impact of the teacher training course 

(Figure 4), such as the use of mobile phones to record 

images or videos of the experiments that were 

implemented. The teacher trainers remember that 

some of the Timorese teachers asked to take some 

pictures, which was allowed. However the key-point 

is that it was not actively promoted and integrated in 

the didactical strategies that were implemented 

throughout the course. All three teacher trainers 

agree that it probably would have led to a greater 

impact on the professional development of the 

Timorese teachers and their teaching practices if the 

possibility of taking pictures or recording small 

videos from the experiments would have been 

considered right from the start.  

 This aspect leads to the second relevant 

suggestion, namely the importance of promoting 

continuous opportunities for reflecting on the 

experience of developing teacher training in cross 

border programs (Lopes, Albergaria-Almeida, 

Callapez & Costa, 2016), which have been 

increasing in the last years and will continue to 

increase considering the the recently adopted 

Sustainable Development Goals, namely Goal 4 

(Better Education for all), which aims to ““By 2030, 

substantially increase the supply of qualified 

teachers, including through international 

cooperation for teacher training in developing 

countries, especially least developed countries and 

small island developing state.” 
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